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STRUCTUHAL BOTANY 


ON 

THE BASIS OF MORPHOLOGY. 


INTRODUCTION. 

1. Tup: two Biological Sciences,^ considered as parts of Natural 
Ilistoiy, are Zoology and Botany, The latter is the natural 
Jiistory of the Vegetable Kingdom. It embraces every scientific 
inquiry that can be made respecting plants, their nature, their 
kinds, the laws which govern them, and the part they play in 
the general ecohoray of the world. 

2. We cannot distinguish the vegetable from the animal king- 
dom by any complete and precise definition. Although ordinary 
observation of their usual representatives may discern little that 
is common to the two, yet there are many simple forms of life 
which hardly rise high enough in the scale of being to rank dis- 
tinctively either as piant or animal ; there are undoubted plants 
possessing# faculties which are generally deemed characteristic of 
animals ; and some plants of the highest grade share in these 
endowments. But in general there is a marked contrast between 
animal and vegetable life, and in the part which animals and 
'plants respectively play in nature. 

3. Plants only are nourished iqx)!! mineral matter, upon earth 
and air. It is their peculiar office to appropriate mineral mate- 
rials and to organize them into a structure in which life is mani- 
fested, — into a structure which is therefore called organic. 8o 
the material fitted for such stnicture, and of which the bodies 

; 1 

* 1 Biolofjt/, tlic science of life, or rather of living things, in its earlier use 
was equivalent to physiology : recently, it has come to denote the natural 
history of pilants and animals, i. e. of the two organic kingdoms, including 
both their physiology and descriptive natural history. 

1 
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of plants and animals are composed, is calleci organic matteV. 
Animals appropriate and live upon this, but have not the power 
of producing it. So the vegetable kingdom stands between- the 
mineral and the animal ; and its function is to convert materials 
of the one into food for the other. Although plants alone are 
capable of building up living structure out of mineral mate- 
rials, and are the sole producers of the organic matter which 
is essential to animal life, and although animals consume that 
which plants produce, yet plants also consume orgai^ matter, 
more or less, acting in this respect like aniinals in all their oj)era- 
tions, except in the grand and peculiar one by which they 
assimilate mineral matter. Most plants of the higher grades 
assimilate largely and consume little, except in special opera- 
tions. vSome, on the contrary, are mainly consumers, and feed 
upon formed organic matter, living in this rc^spect after the 
manner of animals. The living substance of plants and animals' 
is essentially the same. 

4. Botaii}' deals with plants : 1. As individuals, and in respect 
to their structure and functions. 2. In their kinds, and as 
respects their classification, nomenelature, &c. Accordingly, 
the most comprehensive division of the science is into Physio- 
logical or Biolo(;ioal Botany (using these terms in their widest 
sense) and Systematic Botany. But as Physiology and Biology, 
in the restricted sense, relate only to fuiK'tions or actions and 
their cons^uences, the first department naturally divides into 
two, viz. KStructural Botany and Physiology. 

o. Stiujctukal Botany comprehends all inquiries into the 
structure, the piirts, and the orgamc composition of vegetables. 
This is termed Oikj^ogummiy, when it considers the orjjans or 
obvious parts of lyhich plants are made iq), and MoKPiio.LOGy, 
when the study proceeds on the idea of type. ^The term 
Org ano geny has been applied to the study of the nascent 
organs and their development; Phy tot omy, or Vegetable 
Anatomy, to that of the minute structure of vegetables as re- 
vealed by the microscope, e. to the composition of the organs 
themselves. But, since anatomy in the animal kingdom includes 
the consideration of general as well as of minute structure, and 
indeed answers to organograplq’, the minute anatomy of both 
kingdoms takes tlic special name of Histology. The study of 
functions, or of the living being (animal or plant) in action, 
is the province of Physiol'ogy. ' 

6. Systematic Botany, or the study of plants in their kinds 
and in regar'S to their relationships, comprises Tajwncmy, or the 
principles of classification, as derived from the facts and ideas 
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Upon which speeiiis, genera, &c., rest; Classification or the 
System of T^.ants, the actual arrangement of known plants in 
■ systehiatic order according to their relationships ; Phytograpiiy, 
the rules and methods of describing plants ; and Nomenclature, 
the methods and rules adopted for the formation of botanical 
names. Glossology or Terminology Ms a necessary part of 
Phytograpiiy or Descriptive Botany, and hardly less so of 
Structural Botany : it relates to the application of distinctive 
terms or names to the several organs or parts of plants, and to 
their numberless modifications of form, &c. This requires a 
copious vocabulary of well-defined technical terms, by the use of 
which the botanist is able to describe the objects of his study 
with a precision and brevity not otherwise attainable. It will 
be convenient to exemplify the principal terms along with the 
ipodillcations of conformation which they designate ; and also, 
for gr(*ater fulness and facility of reference, to ajipcmd to this 
Ydlume an al[)habetical summary of them, or Vocabulary of 
Botanical Terms. ^ 

7. 'Die present volume is mainly devoted to Morphological 
Botany ; that is, to Structural Botahy on the basis of mor- 
phology. This department cannot be properly dealt with apart 
ft’om considerable reference to intimate structure, develoiiment, 
and function, the subject-matter of vegetabki histolog}' and 
physiolog 3 \ But these will here be treated only in the most 
general or incidental and elcmentaiy way, and onl}^ so far as 

ns ncc;essary to the understanding of the morphology of the 
•stem, leaves, &c. The whole discussion of the histology and 
physiology of plants is relegated to a following volume and to 
another hand. 

8. The most comprehensive and important division of the 
vegetable Idngdom is into plants of the higher and of the lower 
series or grade, i.e, into Phacnogamous (or Phanerogamous) or 
Flowering, and CiiYrTcioAMous or Flowerless Plants. The 
^rst are all manifestl}' of one type, and therefore have a consist- 
ent and simple mori)holog,y. The second differ among them- 
selves almost as widely" as they do from the higher series ; and 


^ Glossology is the better word, but Terminology, altliougli a hybrid 
of Latin and Greek, is in common use. 

^ What is called Geographical Botany is the study of plants in respect 
to their natural distribution at the present time over the earth’s surface, and 
the causes of it. Fossil Botany (Vegetable Palaeontology) relates to the 
plants of former ages, as more or less made known in their fossil remains. 
Medical Botany, Agricultural Botany, and the like, are applications 
of Botany to medicine, agriculture, &c. 
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their morphology is more special and difficult.^ Wherefore is 
better to treat them separately and 8 ubsequentl 3 \ This will be 
done in a third part, by an associate devoted to Cryptoganlic 
Botany. 

9. Thus the field is here left clear for the Structural Botany 
of Phiunogamous or Flowering Plants, with which the study of 
the science should naturall}' begin. In theory it may seem 
proper to commence with the simplest plants and the most ele- 
mentary structures ; but that is to put the difficult and recondite 
before the plain and obvious. The type or plan of the vegetable 
kingdom, upon which morphological botany is grounded, is fully 
exemplified only in the higher grade of plants, is manifest to 
simple observation, and should be clearlj" apprehended at the 
outset. 



CHAPTER L 


OUTLINES OF THE GENERAL MORPHOLOGY OF 
PHiENOGAMOUS PLANTS. 


10. IMorpiiolooy, the doctrine of forms, as the name denotes, 
is used ill natural liistory in nearly the same sense as the older 
term Comparative Anatom 3 \ If it were concerned merely with 
the description and classilication of shapes and modifications, 
i,t would amount to little more than gl(^«ology and organog rap hy. 
•But it deals with tliese from a peculiar point of view, and under 
JLlle idea of unity of plan or type.^ 

11. As all vertebrate animals are constructed upon one type 
(or ground plan), which culminates or has its archetype in man, 

all_plants of the higher grade (8) are strictly" of one rype ; 
fhe ditierent kinds being patterns or repetitions of it, with varia- 
tions. The vogetabh^ kingdom, however, does not culminate in 
an archetype or highest representative. As respects the organs 
of vegetation, the higher classes of cryptogamous plants exhibit 
this same type ; but it is only in the most general or in a 
'TeeoiKjite sense that this can be said of their organs of repro- 
•duction, and of the less dilferentiated structure of the lowest 
classes. Wherefore cryptogamous jilants are left out of the 
pres(*nt view, to be ^treated apart. 

12 . ^Viewed morphologically and as to its component organs, 
a plant is Seen to consist of an axis or stem, which sends off 
roots into the soil, and bears lateral appendages, commonly as 
leaves, but which may be very unlike leaves in whole appearance 

1 The term Morpholotj}/ was introdueed into science by Ga’the, at least as 
early as the year 1817 (Ziir Naturwissenschaft iiberhaupt, hesonders zur 
Morphologic, Stuttgart und Tubingen, 1817-24). On page 9 of the first 
volume, he is understood to have suggested this word for tlie purpose and in 
the sense now adopted in botany and zoology. It essentially replaces an 
earlier and somowliat misleading word, Metamorphosis. (JIOI.) 

Apparently the first botanist to adopt the term was Auguste de St. 
Hilaire, in his “ ^-e^ons de Botanique, comprenant principalemcnt la Mor- 
phologie Veg^tale, etc., Paris, 1841. The term seems not to have been taken 
up, in zoology, by fetienne Geoffroy Saint-Ililaire, the antagonist of Cuvier 
(who was of m wholly different family from that of the botanist), although 
the same idea was denoted by his phrase unity of organic composition 
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and function. These appendages, whatever their form or use,^, 
accord with leav(is in mode of origin, position, and arrangomeut ' 
on the axis or stem. Their most general and ordinary form* is* 
the familiar one of foliage ; hence the name of leaves lia^ been 
by botanists extendt‘d in a generic way from the green expan- 
sions which constitute foliage to other forms under ‘whi(ih such 
appendages occur. The i)roper morphological exi)ressioii is, 
that the latter are homologous with leaves, or are the homologues 
of leaves.^ 

13. Leaves are borne ujk)!! the stem at definite places, which 
are termed Nonjis. A node nia}^ bear a single leaf or a greater 
number. When it bears two, they occupy oj)posite sides of 
the stem. When three, four, or mores they divide the* circum- 
ference of the stem equally, forming a circle, tt*chiiically a 
Whorl, or in Latin form a Vkrticil. When only two, the ])air 
evidently answers to the simplest kind of whorl. vSo that leaved 
arc eith(‘r single on the nodes, in which case they are alt^rr ' 
nate^ that is, come one after another on the stem ; or in wlmrls 
(whorled, vertirillate)^ in the commoner case of a single i)air 
being called opposite. The bare space between two siu;c,essive 
nodes is an Interxode. This is longer or shorter, attcoiding t»o 
the amount of longitudinal growth, which thus spaces the leaves, 
or whorls of leaves, in most various degr(*es, (dther widely when 
the internodes are elongated, or slightly wdien they remain very 
short. The plant, therefore (roots excepted), is made up of a 
series of similar parts, i, e, of portions of stem, definitely bearinj* 
leaves, each portion developed from the apex of the pi*eceding' 
one. This constitutes a simple-stemmed ])lant. 

14. Branching is the production of new stems from the older 
or parent stem. These normally appear in the Axils of ka^^s, 
that is, in the upper angle which the leaf foi’ins with the stem, — 
from which they grow much as the i)rimary stem grew Irom the 
seed. The ])rimary sbun, connected with the ground, ])roduces 
roots which develop downwardly into the soil, from which th(\>{ 
draw sustenance. Branches, when develop(‘d above ground, 

1 A common designation for all these appendages being desirable, a good 
one is furnished by the Greek name for leaf, ( pi > K \ oy , Phyllum, plural 
Phylla. Tl)is, used with prefixes, may be made to designate tlic kind of 
leaves in many cases, — as, prophijlln, entaphtft/a, htjpsoplujlla. 

Recent German botanists use the word PhjJhme in this sense. It is a 
rather convenient and well-soiHiding word ; but phi/llomn ir the exact Greek 
equivalent of our word foliage, and therefore not very well chosen as a 
common term for leaves which are not foliage as well as those which are. 
Nor will this word, like phyflum, readily take prefixes, as above} or the adjec- 
tive form, as it readily does in prophgllous, h^psoph^Uous, gamophi/llous, &c. 
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being in organic connection with their parent stem, do not 
^usually produce roots ; but when placed in equally favorable 
conditions for it, e, on or in the soil, they may strike root as 
freely' as does the original stem. 

15. An incipient stem or branch, witli its rudimentary leaves, 
is a Bud.- The normal situation of a bud is in the axil of a leaf 
^axillary ) , the development giving rise to branches ; or else at ‘ 
thb ap(*x of an axis (terminal) ^ where there can be only one, the 
development of which continues that axis.^ 

IG. As branches are repetitions and in one sense progeny of 
the stem which bears them, so the serial similar parts or leaf- 
bearing portions of a simple stem are reiieti- 
tions, or in a like sense progeii}", eacli of the 
precieding one from which it grew. The 
simple-stemmed plant is made up of a series 
»of such growths, each from the summit of 
Rs iiredecessor ; the branched plant, of ad- 
ditional series, latcirall}" developed, from ax- 
illary buds. 7 ^ These ultimate similar pails into 
. which a plant may thus be analyzed, and 
•which are endowed with or may produce all 
the fundamental organs of vegdation, were by 
Gaudichaud called BnvToxs. But phykm^ 
being the common Greek name for plant, was 
not a ha[)pily diosen ajipellation for jilaiit- 
•elements, or homologous plant-units. A better 
term for them is Biiytomek.v (qiuror, plant, 
part) , equivalent to plant-parts^ — the 
structures which, iiroduced in a series, make 
up a^ilant of the lifglier grade. In English, 
the singuhtr maybe shortened to Pitvtojiek. 

17. This theoretical conce})tion of the organic 
composition of the plant is practically impor- 
tant to the correct understanding of morpho- 
logical botany. The diagram, Fig. 1, serves 
to represent the organic elements, or 
in a simple case, such as that of a growing 
plant of Indian Corn, or other Grass. Here 

1 Bifurcation by the division of a terminal bud into two, as in Acroj?cnous 
Cryptogams, is supposed by some to occur, even normally, in some Bhaino- 
gams, especially in certain forms of inflorescence ; but this has never been 
convincingly made out. 

FIG. 1. Dfigram of a simple-stonmied plant, exhibiting the similar parts, or 
phytomera, a to A, of which it is composed. 
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the leaves are alternate; in other words, each phytomer is 
single-leaved ; while in the subsequent illustrations of plants, 
developed from the seed, at least the earliest phytomera* ai^ 
two-leaved. 

18. The plan thus exhibited in the leafy stem begins in the 
embryo, or initial plant in the seed, and is carried oft into the 
flower, in which the normal development of the axis finally ends. 
One plan prevails throughout. To illustrate it, the morphology 
and growth oi* the embryo, of the plant developed for vegetation 
and the general purposes of its individual existence, and lastly 
of the flower, through which sexual reproduction takes place, 
may be successively treated in this order. 
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CHAPTER II 

MORPHOLOGY AND DEVELOPMENT OF THE EMBRYO AND 

SEEDLING. 


19. The Embryo is the initial plant, originated in the seed.^ 
In some seeds it is so simple and rndimcntaiy as to have no 
visible distinetion of jjarts : in otliers, these parts may havef 
assumed forms which disguise their proper character. But every’’ 
well-developed embryo essentially consists of a nascent axis, or 
stem, bearing at one end a nascent leaf or lea\’es, or what an- 
*swers to these, while from the other and naked end a root is 
normally to be produced. This stem is the primitive internode 
of the plant : its leaf or pair of leaves is that of the first node. 
The plant therefore begins as a single phjtomer. Some embryos- 
are no more than this, even when they have completed their 
l)ro|)er germination : others have taken a fiu’ther development 
in the seed itself, and exhibit the rudiments of one or more fol- 
lowing phytomera. The embryo of the Maple is an example of 
the first kind ; and, being large enough for handling and for the 
display of all its parts to the naked eye, and the character of 
th(‘se parts being manifest even in the seed, it is a good subject 
with which to comm encje this study’. And for this the 8ugdr- 
Ma[)le is one of the best of 
fhe^ Maples. Its embiyo 
(se(*n in Fig. 2 in the coiled 
condition wliich it occupies 
in the seed, and in Fig. 3 
and Fig.' 4 uncoiling and be- 
ginning to grow) is an initial stem, bearing a pair of leaves, and 
nothing more. These parts take the technical names of 



1 Normally a seed contains a single embryo. PoJifcmhn/, the formation of 
two or more embryos, occurs occasionally as a kind of superfictation in 
some seeds. In those of the cultivated Orange it is most common, and an 
evident monst^sity. In Coniferae and Lorantbaceae, two or three embryos, 
of equal size and perfection, are not rarely produced. 

PIG. 2. Embryo of Sugar Maple, in vertical section, as coiled In the seed, merely 
somewhat Ibosened. 3. Embryo of same, just beginning to unfold in germination. 
4. Same more advanced: a. its stem or caulicle; 66. its two leaves or cotyle<lons. 
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20. Caulicle or Radicle, and Cotyledons. The name of radicle 
was early applied to the axis of the embryo below the cotyledons, 
on the supposition tliat it was the actual beginning of the root/ 
But its structure and mode of growth show it is not root (24, 
44, 78), but a body of the exact nature of stem, from 'the 
naked end of which the root is developed. Whereforu CaaUcle 



(Lat. caidiciilus^ diminutive oi caidis^ stem) is 
the appropriate name ; and it would be gen- 
erally' adopted, were it not that the older term 
is so incorporated into the language of sys- 
tematic botany (in whicli fixity and uniformity 
are of the utmost importance) that it is not 
easily displaced. It may be continued in 
descriptive botany on this account, but in 
moj’phology' it is apt to mislead ; and the name 
of c aulic le^ suggestive of the true nature of 
the organ, is preferalde.^ The more famafub 
name of Cotyledons was very early a])plied to 
what are now recognized as answering to the 
leaves of the embryo : it has the nc‘gative merit 
of suggesting no misleading analogy.*^ 

2i. Development of the Dicotyledonous Em- 
bryo, e. the two-leaved embryo. This, in 
the lied Ma[)le (Figs. 5~8), usually germinates 
in summer, shortly after the fruits of the season 
have matured and fallen to tbe ground. It 
ditters from that of Sugar JNIaple in the ern'mp- 
ling instead of coiling of the cotyledons in the 
seed, lieferrii:^ the whole [diysiology of ger- 
mination to that part of thefwork which tr^ts 


of Vegetable Physiology, the develo^)ment of 


the embryo into the seedling may here be described, taking tliat of 


a Maple for a convenient type or pattern, with which other forms 


1 Linnaeus called it Uosidhim^ a name which, being etymologically mean- 
in^^lcss in this connection, is not misleading. The French hotania^s named it 
Tiyellff diminutive of //V/^, stem: but some (like Mirbl^l) ap|)lie<vthe term to 
the develoxiing axis above the cotyledons; others, to the early axis both 
above and below them. The name Iladiaila originated with Gaertnor. 

2 The name Cot^edon, wliich was adopted by Linnaeus, is a Greek word 
for a cui)-shaped liollowJ)r cavity, also for a plant with thickish and saucer- 
shaped leavesTnrf was primar^^ applied to the thickened lobes of the 
embryo, the foliaceous nature of which was not recognized. 

FIG. 5. One of the twin winged fruits of Red Maple (Acer ruhrum), with body 
divided, to show the seed. 6. Seed extracted and divided, to show the emoryo within. 
7. Embryo partly unfolded. 8. Embryo in early stage of germination. 
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nia}' afterward be compared. The first growth is seen in the 
elongation of the radicle^ or cauliele, and its assuniption, as far as 
* possible, of a vertical position, and the production of a root from 
the naked end. As it emerges from the seed in consequence cf 
this elongation, the root-end of the canlicle points downward into 
the soil; the canlicle bending, if need be, to assume this position ; 
and the nascent root, partaking of this disposition, grows in a 
downward direction. Hence the root has been called the Descend-' 
iii(j Axis of the plant. AVhile this avoids, the opposite or budding 
end (as it may be termed) seeks the light, and when free takes 
an upwai’d direction. The result of this, and of the elongation 
of the canlicle, is to carry the bud<ling end out of the soil and 
into the air, where the growing cotyledons unfold or expand and' 
become the first leaves, or Seed-leaces, This initial stem and its 
continuation therefore constitutes the Ascending Axis, If the 
budding end happen to lie pointing downward and the root-end 
upward in the ground when germination begins, both will curve 
quite round, as tluygrow, to assume their ai)propriate directions. 
If obstacles intervene, each will take as nearly as possible its 
wonted direction, through an instinctive tendency and action, 
which insures that each part of the plant shall bo d(‘veloped in 
its lit medium, — the root in the dark and moist earth, the stem 
and leaves in the light and air. 

22. The plantlet, thus established, has now all the essential 
Organs of Vegetation., as thej’ are called, 

7. Cy root, stem, and leaves. Its subse- 
quent dev(‘loi)ment, so far as vegetation 
(apart fioin proper reproduction) is coii- 
cenu‘d, consists in the addition of more 

'of^these, until the whole herb, shrub, or 
tree is btiilt up. 

23. In Maples (as in the Morning Glory, 

Fig. IG, and many others) the embryo in 
the seed, and until after the full develop- 
ment of its cotyledons or seed-leaves, 
shows no rudiments of the subsequent 
growth. The embr^^o grows into the plant- 
let wholl^y by the appropriation of prei)ared 
nourishing matter which was provided by 
tJie mother-plant and stored in the seed, — in the ease of the 
Maple, wluWly iji the embiyo itself, mainly in its cotjdedons. 

FJQ. 9 • Maple embryo dovolopetl into plantlet of one phytomer, ami producing 
rudiments of tlie second: the lower portion covered with root-hairs is the root; the 
naked portion above is the cauliclc. 
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After this is consumcc] and in good part convei-ted into struc- 
ture, the plaiitlct must by the action of its root and leaves imbibe 
from the soil and air appropriate materials, and ’ 
assimilate them into nourishing matter needful 
for further growth. Only then does the rudi- 
ment of new structure appear, in the fdrm of a 
growing point, or bud, at the node or apex of 
the primitive stemlet, between the two seed- 
leaves. In this case it soon shows itself as 
a second pair of leaves, at first resting on 
the node (Fig. 9), next as somewhat upraised 
by the development of the second internode 
(Fig. 10, summit), and fiiiallj^ both this inter- 
node and the ijair of leaves complete their 
growth (Fig. 11). Then the terminal bud 
which crowns the second node develops in 
the same way the third pair of leaves and 
their supporting iniernode or joint of stem 
(Fig. 12) ; and so on. 

24. The root and the stem grow not only 
in opposite directions, but in a different mode. 
The primordial stem, pre-existing in the seed 
(though at first it may be extremely short) 
grows throughout its whole length, but most 
in its upper part, so that it may l)ecomc a 
stemlet two or three inches long. But, soon 
attaining its full growth as to length, the 
stem is carried upwards by the subsequent joints or portions, 
similarly developed and elongated, one after the other. Isot 
that each portion necessarily waits until the growth of its predo- * 
cessor is complete, — though this occurs at first in seedling* Maples 
and other embryos unprovided with much store of food, — yet tlie 
development follows this course and order of succession. The 
root, on the contraiy, cannot be said to pre-exist in the seed, or 
at most it may be said to exist potentially in tissue of the caulicle 
from which a root or roots normally originate.^ It is formed 

1 Yet from nothing which is special to this part of the embryo, nor to the 
embryo at all. The primary root is developed from subjacent tissue of the 
tip of tly? caulicle, just as it is sometimes developed from along the sides, 
and as secondary roots are from all or most stems under favoring conditions. 
This complete similarity, and the fact of what is called the ‘Endogenous ” 
origin of roots (i.c. their springing from subjacent rather than superficial 
tissue) appear fully to warrant the statement in the text above. 

FIG. 10. Maple plantlet with second internode developing. 11. Same with second 
internode and pair of leaves complete, and hud of the third api^rent. 
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in the process of germination, and originates in tissue just back 
of that which cov'crs the root-end of the caulicle, and which, 
l[)eihg carried forward bj" the subjacent 
^foismation (to which it becomes a sort of 
cap or slieath) , is called the Root-cap . 

As the 'primary root thus began by a 
new and local growth at the extremity 
ol* pre-existing stem, so it goes on to 
grow in length wholly or mainly by a 
continuation of this formation, the new 
at the end of the old. That is, the 
root elongates by continual minute 
increment of its apex or near it, the 
formed parts very soon ceasing to 
lengthen. This is in marked distinc- 
^tion from stem, which grows by suc- 
cessive individualized portions ; and 
these portions (internodes), at first 
very short, attain or arc capable of 
attaining a considerable and sometimes 
very great, but definitely terminable 
length, by interstitial growth Ihrough- 
out, JMoreover, roots arcjiaked, not 
producing as they grow cither leaves 
or any organs homologous witli leaves. 

The;^" commonly branch or divide, but 
in a vague manner ; and their new i^arts bear what are called 
Root-hairs^ whic^h greatly increase the abspa'bing surface ; other- 
wise they are destitute of appendages or organs. 

§5. With the Maple embryo, here taken as a type, that of 
Morning ‘Ulory, Tpomoca purpurea, or any of its kin, may next 
be compared. The cotyledons are different in shape, being as 
broad as long, and notched both at base and apex. They lie 
in contact in Fig. 14, and are very thin, Icaf-likc, and green 
while contained in the seed. Their thinness is shown in Fig. 13, 
where a section of the crumpled and folded embr^^o, as it lies in 
the seed, exactly divides them (passing through the terminal and 
basal notches) and also the caulicle, which here is thicker than 
both. The germination is similar to that of the Maple ; and like 
that (as Fig. 16 shows), and for the same reason, no bud or 
rudiment of*' the further growth pre-exists in the embryo or 


FIG. 12. Red Maple seedling, with three joints of stem and pairs of leaves developed, 
the first being the cotyledons. 
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appears in the 3 ’oung i>latitlet, until that has established itself 
and had time to elaborate pro))ei’ material therefor. This con- 
dition is corn^lated with thin foliacebiis 
cotyledons, holding no store of nourish- 
ment. Here they do not contain siiflieient 
mutei'ial for the development of the initial 
stem and root. The maternal provision 
for this is liere stored up in the seed 
around but not within the embryo. This 
nourishing dc‘posit, seen in the section 
(Fig. lo) filling the wiiole space between 
the seed-coats and the thin embi’vo, was 
named by tlie earl}’ botanists and vege- 
table anatomists the Alui men of the seed.^ 
Tliis substaiuic, softened in germination 
and by chemical changes rendered soluble, 
is gradually absorbed by the cotyledons' 
as material for their growth and that of 
the developing primary stem and root. 

26. Seeds in this regard arc accordingh^ 
distinguished into albuminous and exal- 
bum in Pi ts, those sui)plied with and those 
destitute of albumen. The dilference 
inheres neither in tiic character nor in 
the amount of the maternal provision for the developimuit of 
tlie enibr 3 ’o-plant, but merel}" in the storage. In exalbumivous 
seeds the nourishment supplied for this purpose is taken into 
the embryo itself, mostly into the cotyledons, during the growth 
and before the maturity of the seed. In ^albuminous seeds 
this same material is deposited around or at least external* to ^ 
the embiyo. * 

27. The amount of this deposit is, in the main, inversely pro- 


1 Grew appears to have first applied this name, and Gaertner to have 
introduced it into systematic botany, where it remains in use, althougli 
Jussieu replaced it by the term Perisperm, and Richard by Endosperm, 
neither of them much better etymologically than the old word Albumen. 
But it must be kept in mind that it was intended to liken the “ albumen of 
the seed witli the albumen or white of an egg as a body or mass, and not as 
a chemical substance ; the embryo being fancifully conceived to be analo- 
gous to the ijolk of the egg, the surrounding substance of this kind not 
unnaturally took the name of the' tvhife, viz. albumen. ^ 

FIG. 13. Sertion of seed of common Morning Glory, Ipomoea purpurea, dividing 
the contained embryo tiirougli the centre. 14. En^bryo of same, dotaclied and straight- 
ened. 15. Embryo in germination ; the cotyledons only partly detached f»om the coat 
of the seed. 16. Same, later and more developed, the cotyledons unfolded and out- 
spread as the first pair of leaves. 
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,^portional to the size and strength of the embryo, or the degree 
* qf its developrru'iit in the seed. A comparison of the various 
illfistfations sufficiently shows this. Figures 17 to 24 exhibit, 
in a few common 
seeds, somewhat of 
this relation, and 
also of the iK)sition 
and* shape assumed 
in some instances. 

The upper rank of 
figures represents 
sections of seeds ; 
the embryo left in 
whit(‘ ; the albumen 
i^s a dotted surface. 

Vhe lower rank shows the embryos detached. That of Miralnlis 
has very broad and thin cotyledons, a caulicle of equal length, 
and the whole curved round the albumen which thus occupies 
the centre ol’ the seed. That of Fofm(9 is coiled in the midst 
of the albumen, is slender ; the cotyledons narrow(Kl down to 
J^tuni-cylindrical bodies, not leaf-like in ai)i)earaime, and the two 
together not thicker than the caulicle. In Barbefry the em])ryo 
is straiglit, in th(‘ axis of the albumen, which it almost equals in 
length ; the cotyl(‘dons considerably broader than the caulicle, 
but short and thickish. That of the is similar, but very 

much, smaller, occupying a small space at one end of the al bu- 
smen, and seemingly Avithout distinction of parts, but under the 
microscope and w'ith some manipulation the broader end is 
found to be diAuded, that is, to consist of tw'o minute cotyledons. 
TlleAunbryo of a CroAvToot is similar, but still more minute and 
the parts Iftirdly to be distinguished ; and in some minute em- 

f bryos there is no apparent distinction of parts until they develop 
in germination. 

28. Tlie study of the formation of the embryo in the seed 
t(iaches that all embryos begin Avith a still more simple, minute, 
and homogeneous structure ; and these comparisons suffice to 
show that all such differences are referable to different degrees 
and somewhat different modes of the development of the embr 3 -o 
while yet in the seed. It also appears that the size and shape 

• 

FIG. 17. Section of seed and contained embryo of Mirabilis (Pour-o-clock). 
18. Embryo detached entire. 

FIG. 19. S|ction of a Potato-seed, 20. Embryo detached entire. 

FIG. 21. Section of Barberry-seed. 22. Embryo detached entire. 

FIG. 23. Section of Peony-seed. 24. Embryo detached entire. 
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of an organ do not indicate its nature, either in the embiyo or 
in subsequent growth. But in all the cases yet mentioned th^ 

cotyledons actually demonstrate* their 
nature by developing in^'gennination 
in a foliaceous manner and becoming 
the first Ica-ves of the seedling. IS or 
is this nature much disguised by the 
fact that the}" differ greatly in form in 
different species, and that the seed- 
leaves, or developed cotyledons, differ 
much ill shape and often in texture 
from the succeeding leaves. (See Fig. 
11, 12, 25, &c.) 

29. To complete the comparison 
between the seedling Morning Glory 
and that of the Maple, it is to be 
noted that here, while the cotyledons 
or seed-leaves are two, the following 
internode bears only one leaf (Fig. 25) , as also will the just de- 
veloping third internode ; and this continiuis throughout up to 
the blossom : that is, the leaves subsequent 
to the cotyledons are not opposite as in the 
Maple, but alternate. (13.) 

30. All the preceding illustrations arc from 
embryos which previous to germination have 
developed nothing beyond the cotyledons. In 
the following, a rudiment of further growth, 





30 

or a primary terminal bud, is visible in the seed. It is most 
manifest in large and strong embryos with thick or fleshy cotyle- 


FIG. 25. Further development of Morning Glory, Fig. 16, the root cut away, the 
internode above the cotyledons and its leaf completed, the next internode and its leaf 
appearing. 

26. Embryo (kernel) of the Almond. 27. Same, with one '"otyledon remove<i, 
to allow the plumule, a, 

FIG. 28. Section of an Apple-seed, magnified, cutting through the thickness of the 
cotyledons. 29. Embryo of the same, extracted entire, the cotyledons a l^jttle separated. 

FIG. 30. Germination of the Cherry, showing the thick cotyledons little altered, 
and the plumule developing the earliest real foliage. 
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^ dons, e. cot 3 dedons well charged with nourishing matter. The 
^arlj" vegetable ph} siologists gave to it the name of Plumule 
plurnula^ a little ptnme). The 
name was Suggested b}’ its appearance 
in siiclNyi embiyo as that of the bean 
(Phaseoliis), in which it evidently' con- 
sists of a rudimentar}^ pair of leaves, 
white in the pea and the acorn it is a 
rudimentary stem, the leaves of which 
appear onl^' later, when genninatioii 
has considerably’ ad\'aiiced. In any 
case, the plumule is the bud of the 
ascending axis already discernible in 
the seed. Fig. 27, a, shows it in the 
almond, one cotyledon being removed. 

Fig. 28 shows it in the section of a 
sitnilar although much smaller embryo, 
that of an apple-seed, enlarged to 
nearly’ the size of the other. It is 
equally visible in the c'herry, the bean, 
and the beechnut. The embiyo in all 
these cases constitutes the whole kernel 
of the seed. For the nourishment, 

•which in all the foregoing illustrations 
except the first (i.e. in Fig. 13, 17-23), 
is deposited around or exterior to the 
4 unbryo, is in these stored within it. 

31. The development of these em- 
bry’os in germination proceeds in the 
nomihl manner, but with two cor- 
related pec^iliarities. hy’ the 

engthening of the radicle more or less, their thick cotyledons 
ire usually’ raised to or above the surface of the soil ; they’ 
expand, assume the green color needful to foliage ; but they 
imperfectly’ or in a small degree perform the function of 
green leaves. Their main office is to sui)ply the other growing 
parts with the prei)ared nourishment which they abundantly 
contain. Then, being thus copiously nourished, the root below 
,and the ready-formed plumule above grow rapidly and strongly’, 
having accumulated capital to draw upon ; and the leaves of the 

t.. 

FIG. 31. Beechnut cut across, fllled by the fleshy embryo; the thick cotyledons 
partly enfoldin&each other. 32 Embryo of the same in early germination 33. Same 
more advanced; tlie plumule, which is just emerging in the preceding, here developed 
4nto a long Internode and a pair of leaves. 

9 , 
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latter are practicalh’ the earliest efficient foliage of the plantlet. ^ 
Thus, as in the germinating CheiTV-seed (Fig. 30), three or foujr 
internodes of stem, with their leaves,^ ma}" be produced before 
these leaves themselves arc sufficiently developed to make any 
sensible contribution to this grow'th. And in the Beech a’^Bean, 



the leaves of the plumule come forw^ard almost before the root 
has attached the plantlet to the soil. (Fig. 32, 35.) Between 
such cases and that of Maple and the like there are all degrees. 
There are also familiar cases in w^hich the storage of nourishment 
in the cotyledons is carried to a maximum, with results which 
gravely affect the development. 


FIG, 34. The embryo (the whole kernel) of the Bean. 35. Same early In germi- 
nation ; the thick cotyledons expanding and showing the plumule. 36. Same, more 
advanced in germination ; the plumule developed into an internode of stem bearing a 
pair of leaves. 

FIG. 37. Embryo of Pea, ♦. c. a pea minus the seed-coat. 38. i»lvanced germi- 
nation of the same. ^ 
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32. Thus, in the Pea, near relative of the Bean, the embrj-o 
•(Fig. 37), which is the whole kernel of the seed, has tlie 
cotyledons so gorged with this nutritive 
store, that they are hemispherical; and 
the ^rn of the Oak (Fig. 39), near 
relative of the Beech, is in similar case. 

These extremely obese cotyledons have 
not only lost all likeness to leaves, but all 
power of fulfilling the office of foliage, 
which is apparently no disadvantage ; for 
when two ditierent duties arc performed 
by the same organ, it rarely performs both 
equally well. Here they become mere 
receptacles of prepared food, the nature 
^^nd office of which is the same as of the 
albumen, or nutritive deposit exterior to 
the embryo in what are called albuminous 
seeds. (25-27.) The dilfercnce is in the 
place rather than in the character of the 
deposit. The plumule in such cases is 
Always apparent before germination ; and 
it develops even with more vigor than in 
^ the preceding cases. It usuallj' rises as a 
stout stem of several internodes lengthen- 
ing almost simultaneously, or at least the 
upper, strongly developing long before the 
•lower have finished their growth ; and 
the latter are practically leafless, bearing 
only snkall and scale-like and useless ru- 
diments of leaves. This is correlated with 
the peculiarity that the caulicle does not 
lengthen in germination, or it lengthens 
ver}^ slightl}^ ; the cotyledons remain within 
the coats of the seed ; and if this were 
buried beneath the surface of the ground, there it remains. The 
abortion of the earliest leaves of the plumule is in correlation 
with this hypogmoiis (L e, underground) situation of the cotyle- 
dons throughout the germination. The slight (dongation of the 

• caulicle serves merel}^ to protrude its root-end from the coats of 
the seed in a downward direction, and from this a strong root 
usually is formed. 

i 

• PIG. 39. Section of an acorn, filled l)y the embryo. 40. Advanced germination of 
the same. 
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33. In some Oaks, notably in oiir live Oak (Quorens virens), 
and less so in the Ilorsccliestmit, the two cotyledons coalesce or- 

cohere by their contiguous faces. 
In some of these cases of h^^po- 
gfleous germination, tin! short 
caulicle and plumule are extri- 
cated from the enclosing coats or 
husk by the development of sliort 
stalks (petioles, 157) to the fleshy 
cot 3 d('dons ; as is seen in Fig. 42, 
and in most germinating acorns. 
These petioles are not visible in 
the seed, )>iit are the first develop- 
ment in gei'inination. 

34. There are some curious 
cases in wlii(*h, while the caulicle 
remains short and subterranean, 
the cotyledons are raised out of 
ground in germination b^^ the 
formation of. far longer stalks 
(petioles) than those of the 
-a 42 llorsechestnut. A singularl}’ dis- 

guised instance of this kind is seen in Megarrhiza, a genus of 
Cucurbitaceous plants of California and Oregon, remarkable for 
their huge root. The large seed has very thick and tl(‘shy 
cotyledons, and a very short and straight caulicle. In germi- 
nation, the whole seed is elevated, seemingl}' in the manner of 
the bean, upon a stout stem. One waits for a long time cxi)ect- 
ing to see the cotyledons throw off the bursting husk and expand, 
or else to put forth the plumule from between their bases, lint 
at length the plumule makes its appearance from an unexi)ected 
place, coming separately out of the soil. Ilemoving this, the^ 
state of things represented in Fig. 43 is presented, — that of 
the plumule seeminglj^ originating from the base, instead of the 
apex, of an elongated caulicle ! But on examination of the cleft 
from which this proceeds, by making a section of the stem above 
(showing that it is hollow), and finally by sejmi’ating the cot^de- 
dons and gentl}" tearing apart the two short stalks b^r which they 
are united to their stem-like support, it is found that the latter ma,y ' 
be divided into two (as shown in Fig. 44) , even down to the cleft 
below. This explains the anomal 3 % * The real caulicle has re- 

FIG. 41. Section of a Horsecliestnut or Buckej^e seed, tlirougld'the very thick 
cotyledons and the Incurved caulicle. 42. Seed in germination, showing the petioles o 
to the cotyledons, &c. 
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malned short and subterranean, and is confluent with the upper 
‘ part of the thickening root : the seeming caulicle, which raised 
the cot^dedoiis above the soil, consists 
of the petioles of these combined into 
a tubi?lig,r stem-like body, no evident 
trace of which is visible in the seed, 
although in g(?rinination it attains the 
length of two or three inches : in age 
it is readily se[)arable into the two 
leaf-stalks or i)etioles of which it is 
composed : the plumule is thus seen 
to be w'liolly normal, originating from 
between the cotyledons. All the ex- 
tensive growth so tiir, and until the 
proper foliage-leaves of the eoiitinu- 
jitioii of the i)hiinule are developed 
and begin their action, is from nutri- 
tive material stored in the thickened 
cotyledons, a considerable part of 
which was transferred to the already 
(^ilarging root, before a remaining 
l)ortion was used in building up the 
strong plumule. The economy of this 
•elevation of cotyle- 
dons which never 
open, and of the 
lengthfmed distance 
through which the 
nutritive matter has 
to be. earned, is not 
apparent. But it is 
the family habit in 
Cucurbitaceae to 
bring up the cotyle- 
dons that they may 
develop as leaves 
(as in the Pumpkin, 

Fig. 47) : here this 
eleyation is brought 
*about in a different way, but without securing the useful end.^ 




^ It may be inferred that Megarrhiza is a descendant of some Cucurbitacea 
witli thinner cotyledons, winch in germination developed into long-stalked 
leaves, in the rHanner described in the next following paragraphs. 

• FIG. 43,44. Peculiar germination of Megarrhiza Californica; explained above. 
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Sr>. This same anomaly, as to the dovelopnicnt of long st£flks 
to the cotyledons and their union into a stemAike body, occurs in 
various species of Larkspur (notably in the Californian De4)]iin- 
iuin nudicaule) ; but in these the cotyledons develop into a pair 
of efficient green leaves. 



without any union, occurs in a species of Morning Glory of the 
])lMins beyond the Mississippi (li)omoea leptoiffiylla) ; the leal- 
like cotyledons coining up on their long stalks separately from 
the ground (Lig. 45) ; the developed plumule rising some 
time afterward between them. Compare this with the ordinary 
species (25, Fig. 15, IG, 25), and note that the ditference is merely 
that the caulicle in the common Morning Glory elongates and the 
petioles of the cotyledons remain short. 

37. In all instances thus far a single primary root so regularly 
develops from the lower end of the axis of the embrj^o (variouslj^ 
named radicle or caulicle.) , and forms such a dir ect downward 

FIG. 45. Germination of Ipomoea leptophylla; the caulicle not Ueveloplng, the 
plumule and the petioled cotyledons rise from underground. Dotted lino marKS ino 
ievol of the soli. 

FIG. 40. Embryo of a Pumpkin, the cotyledons separated. 47. Same germinaieay 
a cluster of roots from the base of caulicle. 
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prolongation of it, that it was called the descending axis ; and 
the from which it oi’iginates was named the radicle, on the 
supposition that it was itself the nascent root. But, as already 
explained, the so-called radicle grows in the manner of stein (24), 
and is morphologically that initial internode the node of which 
bears the lirst leaves or cotyledons. (20.) Let it now be noted 
that this descending axis or single primary root is far from 
uni\\u*sal. In Pumpkin, Squash, Eehinocystis, and the like, 
the strong caulicle sends out directly from its root-end a cluster 
of roots or rootlets, of equal strength; ^. <?., it strikes root in 
nearly the manner that a cutting does. (Fig. 47.) 

38. Th e Polycotyledoi ious Embr^_ is one having a whorl of 
more tJian two seed-leaves. The dicotyledonous embryo being 
a whorl of the very simplest kind, that is, with the 
njembers reduced to two, the polycot 3 dedonous 
may be regarded as a variation of it. Jn all but 
one group of plants it is simply a variation, of 
casual oeeurrence, or even a monstrosity', in which 
three or rarely' ibiir cotyh^dons appear instead of 
two. In P ines (Fig. 48, 49), how'ever, and in 
htost but not all Conifene, a whorl of from 3 to 10 
coty ledons is the normal structure, varying a(;cord- 
ing to the species, but of almost uniform number 
in eat4i. In germination these are brought out of 
the s(hl by the elongation of the caulicle, and when 
the husk of the seed is thrown off tlu^y expand 
Vito a circle of needle-shaped leaves. In the Pine 
tribe, all the subsequent leaves are alternate (si)iral) in arrange- 
ment, w^tji some disguises. In the Cypress tribe, the cotyledons 
are‘ff‘wer (not more than four, and more commonly only two), 
and the suli^equent leaves also are in whorls of* two to four ; 
f. 6., are either oiiposite or verticillate. From the ocjcasional 
union at base of the coty ledons of a polyeotyledonous embryo in 
pairs or groups, and from a study' of their early^ development, 
Duchartre^ plausibly maintains that such coty ledons really' consist 
of a single pair, parted into divisions or lobes. The ordinary' 
interpretation, however, is equally tenable. 

39. The Monoeotyledoiious Embryo, although theoretically the 

•simplest, is practically a more dithcult study. It has a single 
cotyledon (as the name denotes) ; also a single leaf to each node 
•— 

i Ann. Sci. Nat. ser. 3, x. 207. This view, which originated with Jussieu, 
is adopted by Faria tore in DC. Prodr. xvi. 

, FIG. 48. Section of a seed of a Pine, with its embryo of several cotyledons. 49. Early 
seedling Pine, with its stemlet, displaying its six seed-leaves. 




24 


MOUPHOLOGY 




of the plumule ; that is, the leaves of the embryo are alternate. 
But the caulicle is usually ver^^ shoit, and there is no external 
mark by whieh its limits may be (Ustin- 
giiished irom the cotyledon, until g<n’mi- 
natioii has begun. For a type of it, the 
emluyo of some aquatic or marsh plants 
Vf \ // taken, wlu're it forms the whole 

n I M].^.rnel of the seed (Fig. oO-o;)) ,'and 

51 52 63 the structure can be made out antecedent 

to germination. It is understood by supposing that the (^otyle- 
don, which forms its principal bulk (the caulicle being onl}' the 
very short thickish liase), is convolute arouiul a short 
plumule, and the margins concreted, except a minute 
longitudinal chink at base, out of which the growing 
plumule protrudes in germination. The embryo of 
Iris may be similar in striutture, but no distinction 
of parts is visible. It is A'ery small in pro])ortion to 
the size of the seed, the kernel being mostly albu- 
men, — a su[)ply of food, fiom which the germinating 
embryo dra^vs the materials of its growth. When 
this takes place, either the cotyledon or the whole 
embiyo hmgtliens, its lower part is pushed out of the 
seed, a root forms at the free end of the excessively 
short caulicle, and the plumule develops fi'om the 
other in a series of one-leaved nodes, the internodes 
of whidi remain so short that the leaves cimtinue 
in close contact, the bases of the older successive*!} 
enclosing the inner and younger. (Fig. o5.) Here, 
therefore, the cotyledon mainly nmiains in«Uic seed, 
and the seed remains underground (liypogmous) . ’ 

40. It is somcwdiat diff(‘rcnt in the Onion, which 
has a similar emliryo, except that it is longer, and* 
the cotyledon is curved in the albumen of the seed. 
The first steps are the same as in Iris ; but as soon 
as a root is formed and embedded in the soil, the 
cotyledon kuigthens vastly more, into a long and 
filiform green leaf, which, taking an erect i^osition, 

FIG. 50. Seed of Triglochin palustre ; the rhaplie, loading to the strong clialaza at the ^ 
Bumniit, turned towards the eye. 61. The embryo detached from the seed-coats, showing 
the longitu<linal chink at the base of the cotyledon ; the short part belowis the radicle. 
62. Same, with the chink turned l^erally, and half the cotyledon ert aw#i bringing to 
view the plumule concealed within. 63. A crosB-soction through the plumule, more 
magnified. , , 

FIG. 64. Section of seed of Iris, enlarged, showing the small and ai, parcntly simple 
embryo at the base of the albumen. 55. Germinating seed an 1 seedling of the same, of^ 
natural size. 
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carries up the light seed far above the surface of the ground, the 
•tip only reinaining in the albumen of the seed until that is ex- 
hS.iisted, when the tip perishes and the emptied husk falls away. 
Alx^ut this time the plumule shoots fortli from one side of the 
subterranean base of this cot 3 dedonar leaf, in the form of a second 
and simifar filiform leaf, to be followed by a third, and so on. 
T'he sheathing bases of these succeeding leaves become the coats 
of tlie Onion-bulb. Tlie intcTnodes remain undevelo])ed until the 
plant is ready to blossom. Veiy similar is the germination of 


a date-seed, except that the 
protruding cot^dedon d()(*s 
not lengthen so much, nor 
does it (devate tlui h(‘avy 
seed. Instead of the seed 
being carried u[)^ tlie lower 
end of the embryo, contain- 
ing the plumule, is })ushed 



fifi 67 68 

down more or less into the loose 


soil, from wliich in time the developing plumule emerges. 

41. 'File embryo of (Jrasses, especially of those which yield 
the cereal grains, is more complex, owing mainly to the great de- 


telo{)ment of the plumule 
and the manner in which 
its rudimentaiy leaves 
successive!}^ enclose each 
other. That of Maize or 
ludiaii Corn, one of the 
.largest, is most conv(‘uieiit 





for study. (Fig. 5G-ol).) The floury part of the seed, which 
iuaki‘s jpost of its bulk, is the albumen, largel\" composed of 
starch. The embryo is exterior to this, applied to one of its 
^flat sides, ttnd reaching from the thinner edge to or above the 
middle in the common variety of corn here represented. The 
form of the embiyo is best shown, detach(‘d entire, in Fig. 58 : 
its structure api)ears in the sections. Tha outer part is the! 
cotyledon, whicli incom[)letely enwraps the plumule : it adheres I 
closely to the albumen by the whole back, and remains un- ; 
changed in germination : its function is to absorb nutritive \ 


FIG. C6. Section, flatwise, of a grain of Indian Corn, dividing the albumen and the 
embryo. 57. Similar section at right angles to the first. 68. A detached embryo: 
corresponding part| of Fig. 67 and 68 indicated by dotted lines. 

FIG. 69. Vertical section of Indian Corn across the tliickncss of the grain, dividing 
the embryo through tlie centre and displaying its parts: c, cotyledon; p, plumule; 
r, the radicle caulicle. 

FIG. GO. Similar section of grain of rice. 61. Same of an oat-grain; the parts 
as in Fig. 69. 
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matter furnished by the albumen, , and .to ^ it to ilia 
growing plumule. The plumule consists of a succession of 

rudimentary leaves, sheathing 
and enclosing one another, on 
the summit of a very short 
axis, w’hich is mainly the 
caulicle, otlierwise called rad- 
icle. This is completely en- 
closed by a basal portion of 
the cotyledon and of the 
outermost leaf of the plu- 
mule, which fomi a i)eculiar 
sheath for it, named the 
ColeorJiiza^ i. e. root- sheath : 
consequently the first root or 
roots have to break tln-ough 
this covering. As in the Oak 
and Pea (32), the very first or 
outermost leaves of tlie jhii- 
mule develop imperfectly and not into 
efficient foliage. The one in Fig. G*2, 
wdiich encloses the rest in the early 
growth, is left behind as a mere sheath 
to the base of the following .and more 
perfect leaves : it is the same as the 
lowx'st in Fig. G3. The leaves are first 
developed : the internodes lengthen later, and tlie low est lengthen 
very little. Not rarely the first root starts singly from the tip of 
the caulicle (Fig. 62, just as in Fig. r>5)f; but others of equal 
strength follow from any part of the caulicle, and soon from 
the nodes above ; and no tap-root is ever formed. 

42. A Pseiido-monocotyhdonom embryo occasionally occurs ; 

'■ that is, one of the dicotyledonous t^ pe, of wdiich one cotyledon is 
wanting through abortion. This occurs in Abronia, a genus 
related to Mirabilis, and bearing an einbiyo very similar to that 
represented in Fig. 17, 18, except that one cotyledon is absent. 
The anomaly of an acotyledonous embryo occurs in Dodder, a 
plant of the dicotyledonous l 3 'pe, but with both cotyhidons 

1 This, the Coleorhize of Mirbel, should not be confounded (as by some it 
has been) with the root-cap, or tissue which ordinar^j^ roots (whether 
primary or secondary) break through in their development or carry on 
their apex. 

PIG. 62. Early gorinltiation of Ttwlian Corn. 6.3. More advanced germination of 
same: roots produced from portion of stem above the cotyledon as well as below. 
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acttlally wanting, — a correlation with its parasitic mode of life. 

78.) 

The dicotyledonous and the monoeotyledonous character 
of the embryo is correlated with profound differences in the whole 
ulterior development, as revealed in the structure of the stem, 
leaves, and flower ; which differences mark the two great divisions 
of Phmnogamous plants, viz. DicoTyLKi>oNES or Dicotylkpon<^us 
Pla^^ts, and Monocotylkoones or Monocutyledonous Plants, 
— names introduced into classification by Kay, and adopted by 
A. L. Jussieu, in his Genera Iflantarura. 


CHAPTER III. 

MORPHOLOGY AND STRUCTHRE OF THE ORGANS OF THE 
PLANT IN VEGETATION. 


Section I. Of the Root. 


44. The Root, which has been called the descending axis, is 
that portion of the body of the plant wliich grows downward, 
ordinarily fixing the vegetable to the soil, and absolving from it 
materia, ils whic*h the i)lant may elaborate into nourishment. As 
already stated (:21), the root grows in length by continuous 
additions of new labric; to its lower extremity, elongating from 
that pari.only or chiefly ; so that the lij) of 
a grcjwing root always consists of the most 
uewl}’^ formeci and active tissue. It normally 
l)egins, in germination, at the root-end of the 
caulicle, or so called radicle. But roots soon 
l)roceed, or may j)r(jeeed, Irom other parts of 
the stem, when this is favorabl}^ situated for 
their production. The root does not grow 
from its naked apex, but from a stratum 
immediately behind it : consequently its lJunt 
•or obtusely conical advancing tip consists of older, firmer, and 
in part effete tissue. The tip of all secondary roots and rootlets 



PIG. (54. Magnified tip of root of a seedling Maple (such as in Fig. 9), sufficiently 
enlarged to indniate the cellular structure: a. the portion where growth is taking 
tplace; b. the older and firmer tip. 
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is similarly capped or protected.^ But the so-called roof-cap is 
seldom so distinct or separable as to desei’ve a particnlai’ name. 

45. Nature of Growth, Cells. The development and growilpof 
the root, as of other organs, results from the development, 
growth, and increase in number of certain minute parts, of which 
the plant is built up. These component parts arc so much alike, 
at least in an early stage, and are so obviously formed all on 
one tyi)e, that thc}^ take one common name, that of Cells. 
These are the histological elements of plants, ?*. e, t he units of 
minute anatomical structure. AVliile, in tlie mori)hology of tluj 
plant’s obvious organs, anal^'sis brings us to the ph yf omer (IG) 
as the individual element which b^^ a kind of propagation 
produces its like in a second i)hyi()mer, rcunaining how(‘ver in 
connection with the first, thus building up the general structure, 
so, in an analogous way, each of the obvious parts — each stalk 
or blade or rootlet — is microscopically determined to be com- 
posed of these ultimate organic; units, gcuierally called cefis. 

The cell {cell ala ^ by the French 
conveniently termed cellule) is the 
living A’egetable unit, in the same 
sense that the brick is th(‘ unit 
of a brick edifice. To make this 
analogy fairly complete, the 
bricks should be imagined to 
have a linn exterior or shell, 
and a soft or at length hollow 
interior, also to be living when 
incorporated into the structure, 
and finally to be ])roduced in the 
forming structure by a kind -of 
propagation. The production or 
increase in number of these colls by development from previou\5 
ones, and their successive increase in size up to maturity, are 
what constitutes vegeta ble growth,^ The inspection through a 

1 The notion that the tip of the root consists of delicate forming or 
newly formed tissue, or bears some organ or structure of this nature (a 
“ Spongiole ”), has hardly yet been eliminated from the text-books and popular 
writings. It had no proper foundation in fact. 

In Leimia, and in some other aquatics, and also in some aerial roots, tliis 
older tissue often separates into a real root-cap, free at base, like an invertedT 
calyptra. 

2 This, as to the structure, is the subject of Histology as to processes or 
actions, the subject of Physiology; both to be treated in a separate volume. 

FIG, 65, 66. Portions of surface of Fig. 64, more magnified, clea#iy displaying the 
superfiefal cellular structure and tho long processes from some of the cells, called rooU^, 
hairs f which abound on the upper part of Fig. 64. 
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pimple microscope of a slender 3 'ouiig root, and of thin slices 
of it iminei-sed in water, may serve to give a general though 
crude idea of tlie vegetable cellular structure, sufficient for the 
present puri)ose. Hoots are naked ; that is, thej^ bear no other 
organs. When the}’ send off branches, these originate from the 
main root just as roots originate from the stem ; and in both 
cases without much predetermined order. The ultimate and 
veiy sknider branches are sometimes called root-fibrils ; but 
tlu'se are only d(‘li(*ate ramifications of the root. Like any 
otlK'i’ part of the plant, however, roots may produce hairs or 
su(‘h like growths from the surface, which are wholly distinct 
from branches. (383.) 

4(). Kootdiuirs. Roots a])sorb water, &c., from the soil by 
’ imbibition tlirough the surface ; that is, through the walls of the 
cells, whi(*h are in a certain sense permeable to fluids, more readily 
% wh(^n young and tender, less so when older and firmer. Roots, 
tlu'refore, absorb most by their fresh tips and adjacent parts ; 
and th(‘sc‘ are continually renewed in growth and extended fur- 
ther into the soil. As the active surface of a plant above ground 
is enormously increased by the spread of foliage, so in a less 
degT()e is the absorbing surface of young roots increased l>y the 
production of root-hairs. (Fig. 04, upi)er part, and more magni- 
fied in Fig. Go, 00.) These are attenuated outgrowths of some 
part of tlu' superficial cells into capillary tubes (only one from 
each cell), closed at the tip, but the calibre at base continuous 
with thu caA'ity of the cell ; into which, therefore, whatev er is 
^im])ibed through the thin wall may freely pass. These a}:)pear 
(as Fig. 04 shows) at a certain distance l)ehind the root-tip. 
Further back the oUh'r or effete root-hairs die away as the cells 
which ’bear them thicken into a firmer epidermis. 

|47. To the general statement that roots give birth to no other 
organs, there is this abnormal, but by no means unusual excep- 
tion, that of producing buds, and therefore of sending up leafy 
branches. Although not naturally furnished with buds in Ihe^ 
’manner of the stem, yet many roots have the power of originat-, 
ing them under certain circumstances, and some produce them;, 
habitually. Thus Ai^e-trees and Pqplai'^ send up shoots from 
the ground, espeeially when the superficial roots are wounded.. 
And the roots of INIsmlura or QsngeL Drang e so readily originate^ 
buds that the tree is commonly propagated by root-cuttings. 

48. Kinds of KootSt The root, commonly single, which origi- 
nates from the embryo itself, is called the Primary Root. (37.) 
Roots which originate, from other and later parts of the stem, 
or elsew’here, are distinguished as Secondary Roots. But the 
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latter arc as normal as the primary root; that is, to stems. 
,^so situated that tliey can produce them. Most creeping plants 
emit them freely, usually from the nodes ; and so do most 
branches, not too old, when bent to the ground and covered 
with earth, thus securing the recpiisite moisture and darkness. 
Separate pieces of 3 ’oung stems (cuttings) can commonly be 
made to strike root. Upon this faculty' of stems to originate 
roots depends all propagation by division, b}" laying or layering, 
b}’ cuttings, &c. It is mainly annuals and common trees that 
naturallj’ depend on the primar^^root' ; and most of these can be 
made to produce secondaiy roots. Even leaves and Icaf-stallis 
of some plants ma}^ be made to strike root and be used as 
cuttings. (77.) 

49. Duration. By differences in respect to this, either the 
root or the plant, as the case may be, is distinguished into 
Annual, Biennial, or Perennial^ according to whether life is c'ontin- 
ued for a single year or season, for two, or for a greater number. 
The difference is not in all cases absolute or even well marked. 

50. Annuals are plants which, springing from the seed, flower 

'and seed the same 3 ’ear or season, and die at or before its close. 
The 3 " produce roots, either dircctU from the embryo d’nd 

succeeding joints of stem (as in Grasses, Fig. G3) , or from a 
persistent primaiy or tap-root, more or less thickened into a trunk 
or divided into branches. The products of vegetation in all sucli 
herbs are not stored in subterran^i or other reservoirs, but are 
expended directly in new vegetative growth, in the production 
of blossom,”'^and finally in the maturation of fruit and seed.' 
This completed, the exhausted and not at all replenished indi- 
vidual perishes. 

51. But some annuals ma 3 " have their existence prolonged by 
not allowing them to blossom or seed. Others, wdth prostrr^te 
stem or branches, may from these produce second ary r oots, 
wUich, forming new connections wdth the soil, enable the newer 
growdh to sur>dve w^heu the older parts wdth the original root 
have perished. And maiy’ herbs, naturally annuals, are continued 
from 3 ^ear to 3 ’ear through such propagation from the branches, 
used as la 3 ’ers or cuttings. Moreover, certain plants (such as 
Bicinus or Castor-oil Plant) , which are perennial or even arbo- 
rescent in warm climates to which the 3 " belong, become annuals 
in temperate climates, early perishing b 3 ’' autumnal cold. 

52. The annuals of cool climates, where gii5wth completely 
ceases in winter, germinate in spring, mature, and die in or before 
autumn. But, in climates with comparatively w&m and rain^ 
winter apd rainless summer, many gertninate in autumn, vegetate 



MORPHOLOGY OF THE ROOT. 


31 


^through the winter, flower and seed in spring, and perish in 
early summer. These may bo termed Winter A nnual 3 . 

53. Biennials are plants which, springing from the seed and 
vegetating in one season, live through tlie interruption of winter, 
and fflossom, fructify, and perish in the next growing season ; 
their life bdng thus divided into two stages, vegeta- 

tion, the second of fructification. In typical biennials, nearly 
the wliole work of vegetation is accomplished in the first stage, 
with the result of accumulation of a stock of nutritive matter, 
to be expended in the second stage in the production of blossom 
and seed. This accumulation is usually stored in the root or in 
the base of a very short stem in connection with the root. Thp 
root of a biennial accordingly enlarges and becomes fleshy, or 
obese, as this matter accumulates. At the close of the growing 
season, — the leaves perisliing and the 
. stem having reinained''very short (with 
undeveloped internodes) , — the root, 
crowned with the bud or buds, contains 
the main result of the summer’s work, 
as provision for the next year’s devel- 
opment and the completion of the 
cycle. This development, being thus 
amply provided fur, is undertaken in 
sl^rii^ with great vigor ; blossom, fruit, 
and seed are rapidly produced ; and 
the stock being consumed, but not at 
^alj) replenished, the cells of the great 
root arc now empty and effete, and 
the individual perishes.* The Beet, 

Turnip, Parsnip, and Carrot are fa- 
imliar examples of biennials, with the 
store of nourishment in the root.^ 

The Kohl-rabi is a biennial with this deposit in the stem : 
the Cabbage, partly in the stem, partly in the head of leaves. 

1 In these the caulicle enlarges with the root, so that the upper and 
bud-bearing end is stem. 

Tap-roots of this kind are said, in descriptive botany, to be 

Fusiform or Spindle-shaped, when broader in the middle and tapering 
towards both ends, as in the common Radish (Fig. 67); 

Conical, when tapering regularly from base to tip, as in carrots, &c . ; 

Napiform, i. e. Turnip-shaped , the thickened part is wider than high, &c. 

Fascicled Roots afe those which form in clusters ; these may be slender or 
thickened. When much thickened, cither irregularly or not of the above 
shapes, they are4aid to be tuberous, 

^ FIO. 67. Radish ; a fusiform tap-root. 
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54. Blit some plants, such as the Radish^ which when they^ 
spring from seed in autumn arc true bic^hiiiJrts, will when raispcf 
in spring pass on directly to tlie flowering stage in summer, or 
when sown after the warm season begins will often run through 
their course as annuals. Then there are various biennials which 
thicken the root very little and hold their leaves through the 
winter. Between these and winter annuals no clear demarcation 
can be drawn. As respects annual and biennial duration, the 
terms may for the most part be applied indiscriminately to the 
plant or to the root. We may say either that the plant is a 
biennial, or that its root is biennial. 

55. Perennials are plants which live and blossom or fructify 
year after year. They may or they ma,y not have perennial 

roots. In trees and shrubs, also in 
herbs with growth from year to year 
from a strong tap-root, the root 
is naturally perennial. But in most 
perennials with only fibrous roots, 
these are produced anew from time 
to time or from year to j’ear. Also, 
while some such roots remain fibrous 
and serve onl}" for absor])tion, others 
may thicken in the manner of the 
ordinary biennial root and serve ‘a 
similar use, e. become reservoirs of 
elaborated nourishment. The Dahlia 
(Fig. 08) and the Peony afford good 
examples of this. Sweet potato is 
another instance.^ Most sucli roots 

4 

have only a biennial duration :■ they 
are produced in one growing season; they yield 'their store ^to 
form or aid the growth of the next. When perennials ^re" up 
nutritive matter underground, the deposit is more ' commonly 
//made in a subterranean portion of the stem, in tubers, corms, 
bulbs, &e. (Soc 115-122.) 

56. The distinction between annuals and biennials is at times 
JO difficult, and the particular in which they agree so manifest, 
— namely, that of blossoming only once, then d^dng, as it were 
by exhaustion, — that it was proposed b}^ DeCandolle to unit^ 

^ It is only by the readiness of this root to produce adventitious buds, 
especially from its upper part, that it has been mistak^i for a tuber, such 
as the common potato. 

FIG, 68. Fascicled and tuberous or fusiform (secondary) roots o^ Dahlia ; o, a. buds 
on base of the stem. ^ 
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,^the two under the common appellation of MoyopARni n ])lants, ^ 

* Plantes monocarpicce^ taken in the sense of onl}' oncc-fruiting 
plants'; and to designate perennials by the corresponding term 
of PoLYCA iiPic, Plantes polycarpicm^ literally many-fruited, taken 
in the sense of many- times fruiting.^ 

57. Biif the distinction even here is no more absolute than 
that between annuals and biennials. For example, it is not 
quitd clear whether the Cardinal Flower and related species of 
Lobelia should be ranked as annuals, biennials, oi* perennials. 
The plants ma}^ blossom aiub seed toward the end of the season 
in which they came from seed ; or, germinated in autumn, the 
small seedlings may survive t]^Q winter ; but whenever fructified 
the fibrous-rooted mother ])lant dies throughout ; yet usually not 
before it has establishe<l, and perhaps detached from the base, 
syiall offsets to blossom the next season ; and so on. Then 
ITousek‘eks ( 8 em[)ervivum) and such-like fibrous-rooted succu- 
lent plants multiply freely })y offsets whi(!h are trul^^ perennial 
in the sense that they live and grow for a few or' several years“ ; 
but when at hmgth a flowering stem is sent up prodiuang blos- 
som and seed, that plant dies as cojnpletely and in the same 
manner as any biennial, only the generation of ofi'sets surviving. 
The same is true of the Centmy jjlant (Agave Americana, 
j\'rongly denominated American Aloe), which vegetates in the 
manner of the accumulating stage of a biennial, except that 
this continues for several or very many years, whil(» tlie flower- 
ing sta^e, when it arrives, is precipitated and terminated in a 

* single season. 

58. Although the stem usuall}’^ sends forth roots only when 
covered by or resting on the soil, which affords congenial dark- 
ness* and moisture, 3 ’et these are in some cases produced in the 
opcm air. liftots may likewise subserve other and more special 
uses than the absorption of crude or the storing of elaborated 
nourishment. 

59. Aerial Roots is a general name for those which are pro- 

* duced in the oj)en air. One class of these may serve the office 
of ordinar}^ roots, by descending to the ground anck becoming 
established in the soil. ;'‘This occurs, on a small scale, in the 
stems of Indian Corn ; the lower nodes emitting roots which* 
grow to the length of several inches before they reach the ground 


' These terms br some equivalents have a convenience in descriptive 
botany. But those employed by DeCandollc are not happily chosen, as has 
^)ften been said.^ Monet ocom (bearing progeny once) and Polytocous (bearing 
many times) would be more appropriate. 

3 
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into which they penetrate. More remarkable cases abound in^^ 
those tropical regions where the sultry air, saturated with moist- * 
lire for a large part of tlie year, favors the utmost luxuriahce'of 
vegetation. In the ralm-like Pandanus or Scre w-Pine ^ (Pig. 
Ch), very strong roots, emitted in the open air from the trunk, '"' 

and soon reaching 
the soil, give the 
appearance of d tree 
partially raised out 
of the ground. The 
famous Banyan-tree 
of India (Pig. 71) is 
a still more striking 
illustration ; for tlie 
aerial I’oots strike 
from the horizontal 
branches of the tree, 
often at a great 
height, at first swing- 
ing free in the air, 
but linally reach- 
ing and establishing 
themselves in th^i 
ground, where they 
increase in diameter 
and form accessor}" 
trunks, surroundii\g ^ 
the onginal bole and supporting the wide-si)read canopy of 
liranches and foliage. Very similar is the economy of the Man- 
grove (Fig. 70), which forms impenetrable thickets on loW and 
muddy sea-shores in the tropics througliout mosf paits of the 
world, extending even to the coast of Florida and Ijouisiana. 
Here aerial roots spring not onl}" from the main trunk, as in 
the Pandanus, but also from the branchlcts, as in the Banyan. 
Even the radicle of the embryo starts into growth, protrudes, 
and attains considerable length wdiile the fruit is still attached to 
the branch. 

59®. Aerial Rootlets for climbing are familiar in the Ivy of the 
(^Id World (Hedera) , Trumpet-Creqger (Tecoma radicans) , and 
our Poison Ivy (Rhus Toxicodendron) ; by the adhesion of 

1 So named, not from any resemblance to a Pine-tree, but from a like- 
ness of the foliage to that of a Pine-Apple. 

FIG. 69. Pandanus, or Scrow-Pine; and in the background, 70, a Maiigrovo-tte^ 
(Rhizophora Manglo). 
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which the stems, as they grow, ascend walls and the trunks of - 
trees witli facility, lii Rhu s a superabundance of these rootlets^ 
is produced, thickly covering all sides of the stem. 
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60. Epiphytes or Air-Plants also have roots which arc throiigii- 
Ojit life imcoiinected with the ground. 'fEpiphyfes, or Epiphytic 
lilants, as the name denotes, ar(‘ siicli as gro\v ujx)!! othoi* plants 
without taking iiourishnient from them. Deriving this from the, 
air alone, they are called uHr-pIants, This name might be 
extended to the sam(‘ or other kinds of plants attaching them- 
selves to liare walls, rocks, and tlic like, and unconnected with 
the soil, though such would not technically be ei)i})liytes. Very 
inaiiy Lichens, JMosses, and other plants of the lower grade, and 
not a fit;w pluenogamo^is plants, are in this case. The greater 
part ol* th(i phmnogamous Epi[)liytes pertain to two iiionocotyle- 
|donousord(vs, the Orchis family and that to which the Piiie- 
[^Apple belongs, viz. the Bromeliacea'. TJieir thread-like or 
cord-like simpl(‘ roots either adhei*e to the bark of the supporting 
tree, securing the plant in its position, or some hang loose in the 
air. Of tliese, Orcliids, i. e. plants of the Orchis family, are the 
most sliowy and nunun-ous, and of the greatest variety of forms, 
especially of their blossoms, which are often lii^rre and fantas- 
tic. They belong, naturally, to climates \vhich are both warm 
and humid ; they are highly prized in hot-house cultivation ; 
and, along witli tlie hard}' and terrestrial portion of the order, 
they are peculiarly interesting to the botanist on account of the 
singular and exquisite adaptation of their flowers in relation 
to insects v/iich visit them. In some the blossoms curiously 


PIG. 71. The Banyan-tree, or Indian Fig (Ficas Iiulica), 
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resemble butterflies or other insects ; as, for example, Oncicluim 
Papilio, Fig. 72. Epiphytic orchids are indigenous to the United- 
States only from (Georgia to Texas, and only in huinble forms, 
in company with species of Tillaiidsia, representing Bromeliace- 
ous epiphytes. The commonest of the latter tribe, and of most 
nortliei-n range, is tlie T. usneoides, the so-called Long Moss, 
wdiich, pendent in long and tangled gray clusters or festoons from 
the branches of the Live-Oak or Long-leaved Pine, gives such a 
peculiar and sombre as[)ect to the forests of the warmer portions 
of our Southern States. 7 , 
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Gl. Parasitic Plants have the peculiarity that their roots, or 
what answer to roots, not only fix themselves to other plants, 
but draw therefrom their nourishment, at least in part. Among 
cryptogamous plants very many Fungi are parasitic upon or 
within living plants or animals. But onl}’ phaiiiogamons para- 
sites are here under consideration. These may be divided into 
two classes ; those. with and those j^thout green foliage. 

62. Green Parasites may be either wlioUy or partially p arasi tic ; 
that is, the}" may draw all their Wpport from a f?)ster plant, or 

^ 

FIG. 72. Onciilium Papilio, fmd, 73 Comparettia rosea; two showy epiphytes of the 
Orchis family ; showing the mode in which these Air-plants grow. 
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^ they be likewise rooted in the soil, and receive from it 
materials of their food. Ha\dng greenjbliage, the}’ are capable 
of ela'boratirtg such food, whether taken directly from the soil or 
from tlie crude sap of the foster plant. ' The Mistletoes ( Viscu m 
and its allies) are the principal examples of complete gi’cen 
parasitic plants. Seeds droi)ped by birds on the boughs of trees 
germinate there ; the root-end of the caulicle points thither instead 
of towards the earth ; the root, or what would be such, pene- 
trates the bark and in- 
corporat(»s itself with the 
sap-wood so perfectly 
that the junction of par- 
asite with foster trunk 
is like that of branch 
with parent trunk. The 
parasite is probald y fed 
by both elaborated and 
crude sap, that is, both 
by what tlie foster tree 
has assimilated and 
what it has merely taken 
from tlie soil and air: 

• the former it can at once 
incorporate ; the latter 
it has lirst to assimilate 
in its own green leaves. 

Sometimes one Mistleto 
is parasitic upon an- 
other of the same or of 
a different species, 
f 63. railid]}: parasitic plants (mostly green) maybe either woody 
and arborescent or herbaceous. The species of Clusia in tropical 



FIO. 74. Natye epiphytes of Georgia, &c ; the erect one at the right an Orchid, 
^ EpUhmdrum coribpseuni ; the hanging one Tillandsla usneoides, called Long Moss. 
FIG. 75. Roots of Gerardia flava : some of the rootlets attaching themselves para- 
sitically to the root of a Blueberry. (From a drawing by Mr. J. Stauffer.) 
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America (called Cursed Fig) arc examples of the former. They 
form trees, send down aerial roots in the manner of the Banyan ; 
but, while s6hie roots seek the ground, some may attach 'them- 
selves to other trees pai’asitically, and dra^v from them a portion 
of their support. The parasitism of certain herbaceous plants 
with green foliage is cl andes tine, the connection being under- 
ground and therefore long unsuspected. This occurs in species 

^ilUi^rardia (at least of the section 
Dasystoma) and other plants of the 
same family’, the uncultivability of 
which is thereby explained. Also 
I in Comandra and in their relatives 
the 'iliesiiims of the Old World, 
belonging to a natural order (the Santalaceie) which has much 
affinity wdth the entirel}" parasitic order (Loranthaceay) to which 
the Mistleto belongs. 

64. Pale or Colored Parasites, such as Beech-Drops, Pine-Sap, 
&c., are those which are destitute of green herbage, and are 

usually of a white, tawny, or reddish 
hue ; in fact, of any color except 
green. These strike their roots, or 
sucker-shaped discs, into the bark, 
mostly that of the root, of other 
l^lants, and thence draw tlu‘ir food 
from the sap already elaborated. 
They have accordingly no occasion 
for digestive organs of their own, 
i, e, for green foliage. The Dodder 
(Fig. 77) is a common plant of 
this kind which is parasitic above 
ground. Its seeds germinate in 
the earth, but form no proper root : 
when the slender twining stem 
reaches the surrounding herbage, 
it forms suckers, which attach 
themselves firml}^ to the surface of the supporting plant, 
penetrate its epidermis, and feed upon its juices ; while the 
original root and base of the stem perish, and the plant has 
no longer any connection with the soil. Thus stealing its nour- 



FIQ. 76. Section of one of tlie attached rootlets of Gerardla, showing the union. 

FIG. 77. The common Dodder of the"* Northern States (Ouschta Gronovil), of the 
natural size, parasitic upon the stem of an herb; the uncoiled portion at the lower end 
shows the mode of its attachment 78. The colled embryo taken W)m the 8ee<l, con- 
sisting of naked cauUcle and plumule; motlerately magnified. 79. The same In germl-^ 
nation, elongating into a thread-like leafless stem. 
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ishmeiit read}’ prepared, it recjfuires no proper digestive organs , 
of its own, and, conseqnentl}^ does iiot produce leaves. This 
eooiKmiy is foreshadowed in the embr^’O of the Dodder, wdiieli is. 
a naked thread spirally coiled in the seed (Fig. 78, 79), and 
presenting no vestige of cotyledons or seed-leaves. A species 
of Doddc^l’ infests and greatly injures flax in Europe, and some- 
times makes its appearance in our own flax- fields, having been 
introduced with the imported seed. Such parasites do not live 
upon ail plants indiscriminately, but only upon those whose 
elaborate juices furnish a propitious nourishment.^ Some of 
them arc restricted, or nearly so, to a particular species ; others 
show little preference, or are found indifferently upon several 
species of different families. Their seeds, in some cases, it is 
said, will germinate only w'hen in contact with tlie stem or root 
of the species upon which they arc destined to live. Having no 
heed of herbage, such plants may be reduced to a stalk bearing 
a* single flower or a cluster of flowers, or even to a single blossom 
developed from a bud directly parasitic on the bark of the foster 
plant. Of this kind are the several species of Pilostyles (para- 
sitic flowers on the shoots of Leguminous plants) in Tropical 
America, one species of which was discovered by Dr. Thurber 



near the southern borders of New Mexico. Its flowers are 
’small, only about a quarter of an inch in diameter. The most 
wonderful plant of this kind is that vegetable Titan, the Raf- 
flesia Arnoldi of Sumatra (Fig. 80) which grows upon the stem 
of a kind of a Cissus or Vitis. It is a parasitic flower, measuring 
nine feet in circumference, and weighing fifteen pounds ! Its 
color is light orange, mottled with yellowish- white. 

1 Monotropa or Indian Pipe (and perhaps some related plants), although 
probably parasitic on living roots in early growtli, appears to live afterwards 
in the manner of the larger Fungi, upon leaf-mould and decaying herbage. 
Its mode of life should be investigated. 

FIG. 80. Rafflesia Arnoldi; an expanded flower, and a bud, directly parasitic on 
the stem of a v/ie; reduced to the scale of half an Inch to a foot. 
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Section II. Of Buds. 

65. Buds are the germs of stems : tluy are axes with their 
appendages in an early state. Lea^buds (Gemma:) are those 
devoted to vegetation, and the parts, or some of them, develop 
as leaves. JMixed buds contain both foliage and ‘flower or 
flowers. Flow'er-buds (Alabastra) are iinexpanded blossoms. 
These are considered in another chapter. 

66. The conspicuous portion of an ordinary bud, or that which 
first develops, usuall}’ consists of leaves, or scales the homologiies 
of leaves ; the axis itself being very short and undeveloped. If 
this*remains coiiiparatively short, the leaves as developed are 
crowded in a rosette, as in a Ilouseleek (Fig. DP), a Barberry 
and the Larch : when the internodes lengthen, the leaves are 
interspaced upon the axis. 

67. The cotyledons and plumule of the embryo are, morplio- 
logicall 3 % the first bud, on the summit of the initial stem, tlie 
caulicle. This in germination and subsequent growth develops 
into a leafv stem, in the manner already described. Normally 
this stem has the capacity' of growing on in tliis way from the 
apex or growing point, which is alwa 3 "s potentially’ a bud, the 
apical or terminal bud (15). Sometimes it is merely potential, 
and there is no external structure visible until the new growth^ 
begins, or the bud is said to be latent, 

68. But commonly, in ijlants that live from year to year, growth 

is divided into seasons or stages, with intervals of repose. In 
such cases, especially in trees and shrubs, instead of a continuous 
succession of foliage, the period of interruption is apt to be 
marked by the production of scales {Bud-scales,, ^etc.) or 

diy teguments, which serve to protect the tender rudiments or 
growing point within during the season of rest. This being the 
winter-season in cold climates, Linnaeus gave to such bud-cover- 
ings the common name of Hibernaculum. From the usually 
squamose (scale-like) character of this covering, such buds take 
the name of 

60. Scaly Buds. Large and strong ones of this kind, such as 
those of Horsechestnut, Magnolia, Hickory, Lilac, &c., may’ be 
taken as the type of bud. / The scales serve to protect the ten- 
der parts within against injury’ from moisture and from sudden 
changes in temperature during the dormant or earliest growing 
state. To ward off moisture more effectually’, they’^are sometimes 
coated with a waxy’, resinous, or balsamic exudation, as is con- 
spicuous on the scales of the Horsechestnut, Bals^n-Poplar or 
Balm of Gilead, and Balsam-Fir. To guard against sudden 
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jchangcs of temperature, they are often lined, or the rudimentary 
I leaves within invested with non-conducting down or wool. 

70. ‘Nature of Bud-scales. That they answer to leaves is made 


manifest by a consideration of their 
situation and arrangement, which are 
the same* as of the proper leaves of 
the species ; and b^^ the gradual transi- 
tion^ from the former to the latter in 
many plants. In the Turions^ or sub- 
terranean budding shoots of numerous 
perennial herbs, and in the unfolding 
buds of the Lilac and Sweet Bucke^’e 
(iEsculus parviflora), every gradation 
may be traced between bud-scales and 
f()liage, showing that no line of distinc- 
tion can be drawn between them, but 
that the two are essentially of the same 
nature, are different modifications of 
the same organ. In the Lilac the^^ 
may be regarded as the blade of the 
leaf, modified and depauperate ; in the 
Buckeye (Fig. 233), and therefore in 
Jlorsechestnut, as the base of leaf-stalks ; 
in Magnolia (Fig. 81, 82), in the 
Tulip-tree, and in the Beech, they are 
evidentl}" stipules. They must therefore 
• bp referred to in the section on the 
morphology of leaves. (227.) 

71. Naked Buds, of shrubs and 
trees,* even in climates with severe 
Wjinter, are ilOt unknown, that is, buds 
unprotected by special scales or other 
coverings. For example, the latest 
pair of leaves of the season in Viburnum 
nudum, V. lantanoides (Ilobblebush), 
and the like, remain in a nascent state 
over winter without covering, and ex- 
pand into the first foliage in the spring. 



Vet V. Opulus (Snowball, &c.), another species of the same 


genus and inhabiting the same region, has well-formed scaly 


FIG. 81. BranclA)f Magnolia Umbrella, of the nafnral size, crowned with the 
terminal bud; and) below exhibiting the large rounded Icaf^gcars, as well as the r ing s 
or annularjcars li|j[t by the fall of the bu^cales of the previous season. 82. A detached 
• scale from a similar bud ; Its thickened axis is the base of a leaf-stalk ; the membranous 
sides consist of the pair of stipules united witli it. 
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leaf-buds. In other hardy 



85 84 83 

fitted to and concealing the coni 


i and trees, the biid^, equally, 
or almost destitute of scales,* 
are minute, hidden in ‘or un- 
der the bark, or otherwise 
inconspicuous until vi'rnal 
growth commences. Pliila- 
delphiis and Taxodiiim are of 
this kind. * 

72. Subpetiolar Buds. Some 
leaf-buds are singularly cov- 
ered in their early state and 
through the summer, as in the 
Locust (Robiiiia), IIoney-Lo- 
cust Fig. 96 (where they re- 
main vi‘ry undevidopcd), 411 
Yellow Wood (Cladrastis),afid 
more conspicuousl}' in the 
Plane-tree (Platanus. Fig. 87) : 
here they are all formed un- 
der the base of the protecting 
leaf-stalk, which in Plane-tree 
forms a sheath or inverted cup, 
very like a candle-extinguishei;, 
:*al bud until autumn, when oy 


the fall of the leaves these buds are exposed. 



FIG. 8.3. Diagram of vertical section of a Htrong burl, tmeb as of Ilorsecliestnut, 
84. The axis of the same developing, tlie elongation beginning with the lowest inter- 
node, soon followed by the others in succession. 85. A year’s grcK'^th of Horscchcstnut, 
crowned with a terminal bud: a, scars left by the bud-scales of^the previous year: 
5, soars left by the fallen leaf-stalks: c, axillary buoa. 

FIG. 86. Branch and buds (all axillary) of the Lilac. 

FIG. 87. Leaf-bud under the petiole of the Plane-tree. 
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73. Fleshy Buds. Bulbs are peculiar buds of certain herba- 
• ceous i)lants, with flesh 3 " scales, and often of a more peimanent 
character. Their nature and econoni}' ma}’ most conveniently' 
be illustrated under subsequent sections. Usually bulbs are 
subterranean or partly so. But small bulbs {Biilblets^ 123) regu- 
larly appefir in the axil of nearl}’ all the leaves of certain common 
Lilies, being obviously* ordinaiy axillary buds, under certain 
modHications. They become detached at maturity, fall to the 
ground, prodiu^e roots, and grow as independent plants ; and 
their fleshy scales are stondiouses of nourishment for the earty 
support of this independent growth. 

71. Bud-propagation is a normal mode of reproduction in cases ^ 
like the above, the s[)ontaneously detached bulblets or budsi 
establishing themselves as progenj". In several species of 
Allium (Onions and Leeks), such bulblets usurp the j)la(*c of 
flower-buds, making the analogy seem closer. Stems or branches 
winch habitually root in the soil, or along its surface, equally' 
propagate or divide into new' individuals, becoming distinct by 
the perishing of the older connecting parts, or by breaking away 
from th(*m. Projxiyatiou by cuttings is an acceleration or ('xten- 
siun of this same natural operation. The cutting is a portion of 
stem bearing one or more buds, wdiich, through tlie facility of 
the stem to strike root, is made to grow independently'. In 
grafting^ such a cutting, and in budding a bud only, with a small 
portion of w'ood and bark, is transferred to the stem of another 
plant of the same or of some relat(*d species, and made to grow 
there, flniting its wood and bark wdth those of the stock, and so 
becoming a limb or branch, in place of striking root into the soil 
and becvming a separate plant. /'The horticultural advantage of 
bud-propagation is, that the offsets or new individuals share 
ip all the peculiarities of the parent as completely/ as if still 
branches of that tree. In propagation by' seed, the special 
peculiarities or (excellencies of individuals or varieties may not, 
and in some measure probably will not, be reproduced. 

75. Normal or Regular Buds, as to position, are either terminal 
or axillary^ as already' stated. (15.) They are single, that is, 
one bud normally’ occiqiics the apex of a stem or branch, and 
appears, or usually may appear, in the axil of (or ui)[)er angle 
formed with tlie stem by) any well-develop(‘d l(‘af. .In these 
positions, buds are so usual, or so capable of appearing, that 
they are coimnpnly' regarded as potential when not actually 
present. Tli^ potentiality may be manifested by the actual 
^ development of these buds in shrubs or trees after the lapse of 
years. (84.) The terminal leaf-bud is to continue the axis it 



44 


MORPHOLOGY OP BUDS. 


surmounts : axillary and any other lateral leaf-buds are to be- 
^coTue ])raiiches. But even of buds which actually appear a large 
proportion do not grow. When a terminal bud is forihed’ (as 
Fig. 81, 85, 91), this is coininonly the strongest, or among the 
stronger. But in many eases it habitually or commonly fails to 
a})i)ear. In the Elm (with leaves and therefore buds alternate) , 
the bud axillary to the last leaf of the season takes its i)lace. 
In the common Lilac, a pair of buds, which were in the axils of 
the uppermost of the (opposite) leaves, seem to replace the 
terminal bud, which seldom develops. (Fig. SG.) When all the 
regular buds make their appearance, and the leaves are opposite, 
the stem will be crowned with the, terminal bud, having an axil- 
lary bud on each side of it. (Fig. 88.) 

7f). Accessory Buds. These are, as it were, multiplications of 
the regular axillary* bud, giving rise to two, three, or more, instead 







of one ; in some cases situated one above an- 
other {svperposec/ ) ^ in others })laced sid(i by 
side {collateral). In the latter case, Avliicli 
occurs occasionally in the Hawthorn, in cer- 
tain Willows, in the Maples (Fig. 88), 
the axillary bud seems to divide into three, 
or itself to give rise to a lateral buU on each 
side. On some shoots of the Tartarean 
Honeysuckle (Fig. 90) from thtee to six bihls 
appear in each axil, one above another, the 
lower being successively the stronger and 
earlier produced ; and the one immediately 
in the axil, therefore, grows in preference : 
occasionally two or more of them grow, and 
superposed accessory branches result. It is 
much the same in Aristolochia Sipho, except 
that the uppermost bud is there strongest. 


FIG. 88. Branch of Red Maple, at ^lie middle bearing triple axillary buds, placed 
side by side. > 

FIG. 89. Piece of a branch of the Butternut, with accessory bujds placed one above 
another: a, the leaf scar: 6, proper axillary bu<l: c, d, accessory bt^ls. 

FIG. 90. Part of a branch of Tartarean Honeysuckle, with crowded accessory budi' 
superposed In the axil of each leaf. 
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So it is ia the Butternut (Fig. 89) , where the true axillary bud 
is inimite and usually’ remains latent, while the accessory ones 
are considerably remote, and the uppermost, which is much the 
strongest, is far out of the axil : this usually develops, and gives 
rise to an extra-ax illarjj branch. 

77. Adventitious Buds arc such as are abnormal and irregular, 
being orodiiced without order and from any part of the stem, or 
even U’oin i-oots. The latter, like the internodes of a stem, 
although normally destitute of buds, do produce them notwith- 
standing in certain cases, especially when wounded, and in some 
l)lants (such as Blackberries) so freel}^ that gardeners propagate 
*th(‘m by root-cuttings. The s#tems share this tendency; and 
buds are apt to break out on the sides of trunks, especially when 
wounded or pollarded, or to spring from new tissues produced 
on cut surfaces, especially where the bark and wood join. Even 
' leaves may develop adventitious buds, and then be used for 
propagation. In Biyojdijllum, such buds, followed by rootlets, 
are freely t)roduced on the inargfns of the blade or of its leaflets. 
In Begonia, a leaf, used as a cutting, will root from the base of 
the petiole stuck in the soil, and jn’oduce buds on the blade, at 
the Junction with the petiole, or elsewhere. 


Section 111. Of the Stem. 

§ 1. (bCNKUAL ClIAUACTEKlSTJCS AN1> GkOWTII. 

. • 

*78. The Stem is the ascending axis, or that portion of the 
trunk whi<;h in the embr}»o grows in an opposite direction from 
the root, seeking the light, and exi)osing itself as much as pos- 
sible to the air.. All plnenogamous plants j)ossess steins.^ In 
those which, in botanical descriptions, are said to acjmhscent ^ 
or steml ess, it is either very short, or concealed beneath the 
ground. Although the stem always takes an ascending direction 
at the commencement of its growth, it does not uniformly retain 
4t ; but sometimes trails along the surface of the ground, or 
burrows beneath it, sending up branches, flower-stalks, or leaves 
into the air. -/The common idea, that all the subterranean portion 
of a plant belongs to tlie root, is incorrect. Equally incorrect is’ 
the common expression that plants spring fi-om the root. Roots 
si)ring from the stem, not the stem from the root, (21 , 24, 87, 44.) 

^ — 

1 There are, lio^ever, reduced forms in which there is no distinction of 
aHis and foliage ; but most of these are clearly leafless rather than stemless, 
and not even in Lemna and Wolffia can the stem be said to be wanting. 
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79. While the root noruiall}' gives birth to no other organs^ 
j-^mt itself performs those functions which pertain to the relations 

of tlie vegetable with the soil, — binding it to the eailh and 
absorbing nourishing materials from it, — the aerial functions of 
vegetation are chiefly carrieil on, not so much by the stem it- 
self as bj" a distinct set of organs which it bears, namely, the 
leaves. Hence, the production of leaves is one of the duirac- 
teristics of the stem. These are produced only at certain (le finite 
and symmetrically arranged points, called nodes. (13, 1^3.) 

80. Development ami Structure. In a bud or undeveloped stcan, 
the nodes are in contact or ek)se proximity. In the develop- 
ment, growth in hMigtli takes place in such manner as to carry 
these ajiart more or less, according to the d(\gree of elongation, 
that is, the internodes (13) elongate. The order of devidopment 

'*is from below ui)ward, the lowest internode first Imigthening, 
the others in regular succession. Each compl(‘tes its growth, 
with more or less rapidity, although the length attained varies 
greatly in different stems, in difierent parts of the same stem, 
and under dilforent conditions. Unlike the root, in whicdi the 
elongation of formed parts is very so<.)n finished and therefore 
only the tip is perceptibly growing, internodes go on growing 
throughout, and several formed interiiod(‘S may he growing 
simultaneously, thus producing elongation throughout a consid- 
erable extent of stem and with considerable rapiclity. But (‘uch 
internode grows independently. Some parts of an internode 
may lengtlum faster or continue in growth longer tha\i others ; 
this is usuall.y the upixir portion, at least in long iiiternodes aial 
when every part is equally exposed to Vght. 

81. The development of a stem from a hud is wdiolly like that 
from the embryo, and has already been described in Chap. 11. 
It exhibits similar variations as to rapidity and vigor, dependent 
u})on the constitution of the bud, — which, like the i)lumule in . 
the seed or seedling, may be either latent or much developed*' 
before growth begins, — also upon the amount of nourishment 
provided. Strong buds commonly have their parts, or some of, 
;tliem, ready formed in miniature, and a store of elaborated nour- ' 
fiishment in the parent stem to draw upon. Those well-developed 

^ buds which in many of our shrubs and trees crown the apex or 
occupy the axils of stem and brandies early in the preceding 
summer (as in Magnolia, Fig. 81, Ilorsechestnut, Fig. 85, and 
Hickory, Fig. 91) often exhibit the whole plki and amount of 
the next year’s growth ; the nodes, the leav^ they bear, and 
sometimes the blossoms being already fonned, and only requirirfg 
the elongation of the internodes for their full expansion. As 
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IJje bud is well supplied with nourishment in spring by the stem 
on which it rests, its axis elongates rapidly ; and although the 
gro\Cth comnumcies with the lowest internodc, yet.^ . 
the second, third, and fourth internodes may 
begin to lengthen long before the first has attained | 
its full growth. Such very strong buds are usually 
terminal ; but sometimes, as in Lilac (Fig. 80), they 
are th^^ uppermost axillary, which take the i)lace of 
a supprc'ssed or aboi'tive terminal bud. 

82. Su(*h woody stems, develoi)ed from a strong 
bud, and terminated at the close of the season’s 
growth by a similar laid, may be continued from 
3’ear to ycair in an unbroken series. A S(‘t of narrow 
rings o n the bark (Fig. 85 a) connnonly marks 
the, limit of each year’s growth. These are the 
sca*rs lt‘ll by the fall of the seal(‘s of the bud ; and 
these, in the Ilorsechestnut, and in other trees with 
large seal}' buds, ma}' be traced back on the stem 
for a series of years, growing fainter with age, 
until tlK\y are at kuigth obliterated by the action of 
the^veather and the distention caused by the increase 
ol‘ the stem in diameter. The same is the case with the more 
conspicuous or marks on the bark left by the separation 

of the leaf-stalk, which are for a long time conspicuous on the 
shoots of the Horsechestiuit (Fig. 85 ^), the Magnolia (Fig. 81), 
and Hickory, Fig. 1)1. 

Raniiftcation. Buanciies (14-lG) are secondary st(‘ms 
developed from a primary one, or tertiary ones from these, and 
so on. Ultimate or small ramifications of latest order are some- 
times called Branoitlets. The terminal bud continues the stem 
oi^axis which* bears it. Lateral buds give rise to branches.^ 
As the normal lateral buds are axillary (75), so are normal 
branches. The symmetry or arrangement of branches, being 
that of the buds from whi(di they are developed, is fixed l\y and 
follows that of the leaves. When the leaves ai*c alternate, the 

1 Dicliotovifi or forking, the division of an apex into two, although of com- 
mon occurrence in the lower cryptoganious plants, occurs so rarely and 
exceptionally, if at all, in phajnogamous plants that it may here be left 
out of view. 

In phaenogamous plants only 1:he ramification of axes should take the 
name of branche^ That is, roots and stems branch ; and the term may 
without confusio^Se extended to hairs and all Tkichomes (383) when com- 
pound, but not ^ leaves and their modifications. ^ 

* FIG. 91. End of a Hickory branch (Oarya alba), with a strong terminal and smaller 
axillary buds. 
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branches will be alternate; wlien the leaves are opposite, and 
1 the buds develop regularly, the branches will be opposite, &c. 

I This holds in fact suflieieiitly to detenniiie and exeuipliiy the 
'plan of ramitieation ; but, if entirely carried out, there would be 
as many branches us leaves. This could rarely if ever be, even 
in primary ramification. 

84. Non-development of Buds. Some of the buds are latent or 
merely’ potential, that ivs, do not make their appearance : of those 
which do appear onh' a part actually grow into branches ; and 
of these some are apt to perish at an early stage. In our trees, 
most of the lateral buds generally remain dormant for the first 
season : the}’ appear in the axils pf the leaves early in summer, 
but do not grow into branches until the following spring ; and 
even then only a part of them grow. Sometimes the failure 
occurs without appreciable order ; but it often is nearly unif(jj-m 
in each species. y^Tlius, wlum tlie leaves are opi)osit(‘., then; are 
usually three buds at tlu' apex of a braiu^h ; namely, the terminal, 
and one in the axil of each leaf; but it seldom happens that all 
three develop at the same time. Homelimes the terminal bud 
continues the branch, the two lateral generally remaining latent, 
as in the Ilorsechestnut (Fig. 85) ; sometimes the terminal ‘v)ne 
fails, and the lateral ones grow, when the stem annually becjonies 
two-forked, as in the Lilac, Fig. 8(). The undeveloped buds 
do not necessarily perish, but are ready to be called into action, 
in case the others are checked. When the stronger buds arC' 
destroyed, some that would else remain dormant develop in their^ 
stead, incited by the abundance of nourisliment, which the fp»y' 
mer would have monopolized. In this manner our trees are soon 
reclothed with verdure, after their tender foliage and branches 
haA’e been killed by a late vernal frost, or consumed by injects. 
And buds w’hich have remained latent for several }'ears occasi(;:i- 
ally shoot forth into branches from the sides of old stems, 
especially in certain trees. 

85. Most branches springing from old trunks, however, as in 

Willows and Poplars, especially when w’ounded or pollarded, 
originate from adventitious buds (77), which occur without 
order. So also when accessory buds (7G) develop into branches, 
normal symmetry is more or less disturbed, as by contiguous 
shoots standing directly over each other in Tartarean Uoneyr 
suckle, or by a branch far out of the axil in Walnuts (Fig. 89) 
and Honey-Locust, Fig. 9G. ^ 

86. Excurrent and Deliquescent Stems. SometilLes the primary 
axis is prolonged without interruption, even through the whole 
life of a tree (unless accidentally destro}'ed) , by the continued 
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cjTolution of a tcnniiial bad, or by some upper strong bud which 
‘equally becomes a leader, — fonniiig an undivided main trunk, 
from A^hich lateral branches proceed ; as in most Fir-trees.;^ 
Such a trunk is said to be e xcurren t. In other cases, the main 
stem is arrested, sooner or later, either by flowering, by the 
failure of flie terminal shoot, or by the more vigorous develop- 
ment of some of the lateral buds ; and thus the trunk is dissolved 
into Iff’anches, or is deliquescent^ as in the White Elm and most of 
our deciduous-leaved trees. The first naturally gives rise to coni- 
cal or si)ire-shai)ed trees ; the second, to roundefl or si>readiug 
forms. As stems extend upward and evolve new branches, those ^ 
near the base, being overshadowed, are apt to perish, and thus 
the trunk becomes naked below. This strikingly' occurs in the 
excurrent triuiks of Mrs and IMnes, grown in forest, w'hich seem 
to have been branchless to a great height. But the knots in 
the centre of the wood are the bases of bramihes, which have 
long since perished, and have been covered with a great number 
of annual layers of wood, forming the clear stuff oi' the trunk. 

87. Definite and Indefinite Aimiial Growth of Branches, In 
many of our trees and shrubs, especially those wdth scaly buds, 
thetwhole year’s growth (except on certain vigorous shoots) is 
cither already laid down rudimentally in the bud, or else is early 
formed, and the development is completed long belbre the end 
of summer ; when the shoot is crowned with a vigorous tciminal 
bud, as in the TIorsechestnut (Fig. 80) and Magnolia (Fig. 81), 
or with the u[)perniost axillary buds, as in the Lilac (Fig. 8G) 
^l Elm* Such definite shoots do not die down at all the follow- 
ing winter, but grow on directly', the next si)ring, from these 
terminal or upper buds, which are generally more vigorous than 
those/ lowei^ down. In other cases, on the contrary', the branches 
grc>w onward mdefinitely,, until arrested by the cold of autumn : 
the buds at oiF near their summit arc consequently' yonng and"^ 
unmatured, or at least the lower and older axillaiy buds are 
more vigorous, and alone develop into branches the next spring ; 
the later-formed upper portion most commonly' ptu-ishing from 
the apex downward for a certain length in the winter. The 
Bose and Baspberry, and among trees the Sumac and Honey.- 
Locust, are good illustrations of this sort; and so arc most 
perennial herbs, their stems dy ing down to or beneath the sur- 
face of the ground, where the persistent base is charged with 
vigorous buds, vvell protected By the ground, for the next year’s 
vegetation, <7 

88. Many ofothe details and applications of ramification, of 
most importance in morphology and descriptive botany, relate 

d 
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to antliotaxj" or inflorescence (Chap. V.), which has its own 
terminology. But some of its terms may be convenient^" 
emi)loyed in the description of ramitication unconnected with 
flowering. 


§ 2. Forms of Stems and Branches. 

89. On the size and duration of the stem the oldest and most 
obvious division of plants is founded, namely, into Herbs, 
Shrubs, and Fi^es. 

90. Herbs arc i)lants in which the stem docs not become 
woody and persistent, but dies annually or after flowering, down 
to the ground at least. The di^crence between annual^ biennial^ 
and perennial herbs has already been pointed out in the chapter 
on the root (o0-57), and the gradations between them indicated. 
Herbs pass into shrubs and shrubs into trees through every gra- 
dation. The following definitions are therefore only general : — 

91. Uiiderslirubs, or Saffniticose plants, are woody plants of 
humble stature, their stems rising little above the surface. If 
less decidedly woody, they are termed SiiffnitesceiU, 

92. Shrubs are woody plants, with sterns J)ran(duMl front or 

near the ground, and less than live times the height of a man. 
A shrub which a[)proachcs a tree in size, or imitates it in aspect, 
is said to be Arborescent, t 

93. Trees are woody plants wdth single trunks, which attain 
at least four or five times the human stature. Yet the name of 
tree is not to be denied to a woody plant having a single apil 
stout trunk of less altitude ; and those which grow in a bushy 
manner, sending ui) a (duster of stems from the ground to the 
height of thirty feet or more, may still be called shrubs. . • 

I 94. The erect position, elevation above the soi>, and sclf-sv,p- 
{ port, are normal (‘onditions of the stem, but are far from universal. 

‘ And certain kinds of stem or branches are siifliciently peculiar 
to have received substantive names : other cquall}" peculiar forms 
have no special names. There are, moreover, certain organs 
(such as spines and tendrils) which are commonly homologous 
(12) with stems, but not always. Two kinds of erect stems 
have special names in descriptive botany. 

95. Culm is a name applied to the peculiar clo jed-jo inted stem 
of Gi’asses and Sedges, whether herbaceous, as in most Grasses, , 
or woody or arborescent,. as in I4ie Bamboo, v 

96. CaudW is the name technically applied w the trunk of 
Palms (Fig. 126), Tree-Ferns, and the like, camsisting of a 
commonly simple column, the surface beset with scales, — the 
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.leases of former leaf-stalks, — or marked by scars, left by their 
'fall. This name was used by botanists anterior to Linnaiiis for 
any tre*e-triink, but is now used for the peculiar stems a])ove- 
mentioned ; also for the persistent base of a stem, otherwise 
annual, wdiich throw^s up fresh herbaceous stems or stalks from 
year to year. Such short and enduring stems, being usually 
near the ground or under it, were commonly mistaken for roots. 
The <Md English name of Stock is sometimes used in botanical 
description for all short and enduring stems of this sort, 
whether rising somewhat above or concealed beneath the surface 
of the soil. 

97. A Scape is a stem or brancih which rises from beneath or 
near the surface of the ground and bears flowers, but no proper 
foliage. It therefore belongs to inflorescence. (Sfo.) Scapes 
usual!}' spring from some one of the subterranean forms of stem. 

*98. Of stems which do not stand upright in the air there arc 
various modifications and gradations. 

99. Scandent or Climbing Stems are those which rise by 
attaching themselves to some extraneous^ support. This is 
effected in various ways ; in some by the action of the stem 
itself, in others by that of organs which it bears. ^ 

100. Voluble or Twining Stems, or Twi^rs, arc those which 
ascend by coiling round a support, which must accordingly be 
c(jfn[)aratively slender, or at least not too large. Some ascend 
by coiling ‘'with the sun” (that is, from right to left of the 

observer viewing the coil from the outside ^), as the Hop ; more, 

L. 

1 See Darwin, The Movements and ILabits of Clirabinjjf Plants, London 
and New York, 1875. Also the earlier paper on the subject in Journal of 
the Linneai^ Society, ix. 180G» 

Noth that in North America climbing plants in general are in popular 
liRiguage callecf Vine's (e. cj. Ilop-Vine, Grape-Vine, Squash-Vine, &c.), a 
name whicli properly belongs to Vitis only. 

2 Dextrorse and Sinistrorse, i. e. to the right or to the left, arc almost indis- 
pensable terms, but there is an ambiguity and diserei)ancy in their use. 
Darwin (in Climbing Plants, above referred to) seeks to avoid this by usually 
employing the terms “ with the sun,'" and “ against the sun,’^ phrases which 
would be unmanageable in terminology. The writer (in Amer. Jour. Sci. 
ser. 3, xiii. 301) suggested Eutroplc for the former. Antitropic for the latter, 
to be used in case it is preferred to evade rather than to encounter the 
ambiguity. Probably the terms dextrorse and sinistrorse, or right and left, 
will continue in use, as most natural and convenient. Now, in the first 
place, it should be understood that a plant, or at least a plant’s axis, having 
no front and back^ can have no right and left of its own. These relations 
of direction must/ refer to the right and left of an observer. All depends, 
accordingly, upon the position which the viewing observer is supposed to 
occupy when be predicates tlie direction of the turns of a helix or of the over- 
Iflpping of the parts of a bud. Linnaeus supposed the observer to view the 
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by coiling in the opposite direction, as the Bean (Phaseolus);,^ 
the woody Aristoloehia Sipho, the Morning Glory (Fig. and" 

otlier Cohvolvii- 
laceai. The Dod- 
der, a lealless par- 
asitic p’lant of the 
latter family, not only gains snppoit by coiling 
on the steins of other plants, but by attachment, 
through the dcvolopnient' of sucker-like discs, 
along the whole contiguous siirtace. (Fig. 77.) 
The various actions through which [ilants climb, 
and the attendant phenomena, are physiological, 
and will lie treated in the second part of this 
Text Book. The most complete and satisfac- 
tory disciissiou of the subject, of a rcailablo soft, 
is that of Darwin’s volume, referred to in ' a 
preceding note. 

101. Leaf-Climbers are those in which support is gained b}' tlic 
action, not of the stem itself, but of the leaves it bears ; in most 


by the coiling or clasping of petioles, as in Glematis, Maiirandia, 
Tropseolum, and Sdlanum jasminoides (Fig, 235) ; in some«by,j 
the iiicm'vation of leaf-blades or portions of them, as in Adlu- 
rnia j^or by an extension of the midrib into a hook or short ten- 
dril, as in Gloriosa; or^by the transformation of some of tiie 
blades of a compound lea^ into hooks or tendrils, as in Cobma 
and the lk‘a. 

102. Tcinlril-Climbers (Fig. 02-95) are those in which tj^^ 
prehension is by a tendril, a slender tiliform body, eitlier simple 
or branched, specially adapted to the j)uri)oso, and capable of 
coiling, either to secure a hold, or to draw the steiif up to the 


coil or circle from the inside ; Molil, Palm, Braun, and the DeCandolles 
adopt this, and tlie latter insist on it. Such authority should he decisive, 
if coriunon usa'je and popular sense went along with it.. But some of the 
botanists following Linnaeus adopted the reverse view; and to the present 
writer, as to Bentham and Hooker, Darwin, Eichler, and in part 0. Ilenslow, 
it was so natural to view the coil from the outside that we without concert 
adopted this position and mode of expression. A rightdiand coil, or one 
tuniing to the riglit, with us, is one the turns of which pass from the left to 
right of a bystander wlio confronts the coil. It is in this sense that a com- 
mon screw is called a right-handed screw, and that the right bank of a river 
is that to the right of tlie person who follows the course of the stream. So 
natural is tliis, that even on a map or phite, which has face and hack, and 
therefore a right and loft of its own, the figures occupying its right or loft 
portions are understood to be those which arc toward the right or the left 
iiand of the observer who stands before it. 

FIG. 91®. Dextrorsely twining stem of Morning Glory, Ipomcea purpurea. 
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.support. In certain tendrils the attachment to the support is by 
*a sncker-liko disc at the apex, as in the Virginia Creeper or 
Anfpelopsis, Fig. 94. 

103. Root-Climbers are those in which the stems produce aerial 
rootlpts (59®), which fix themselves to a supporting surface 
along which the stem creeps or ascends. In this way Trumpet 
C'rceper (Tecoma radicans) , Ivy, and Poison Ivy (lihus Toxi- 
codentlron) climb extensively. 

104. Stems or brandies wliicli neither climb nor stand upright 
ma}^ have their direction or habit of growth expressed by certain 
adjective terms ; such as 

Ascendivg or AamrgpMt^ when they" rise obliquely upward ; 

Reclining^ when from an ascending or erect base the upper 
part recurves and trails ; 

JDecumbent^ when trailing along the ground, but with apex 
assurgent ; 

Procituihent or Prostrate^ wiien lying at length u 2 :)on the ground ; 

Repejit or Creeping^ when growing prostrate on the ground 
and rooting as they grow. Also aiqilied to similar stems grow- 
ing under, as well as ujion the surface of the soil, as in Couch- 
Grass and Mint, Fig. 99. 

' 105. A Sucker {Sarcnlus) is an ascending stem rising from a 

subterranean creeiiing base. The Rose and Rasiibcrry multiply 
frady by^ suckers. 8uch jdants are easiest to j^ropagate “ by 
division.’' 

100. A Stolon is a prostrate or reclined branch which strikes 
Vpt at the tip, and then develops an ascending growth, which 
becomes an independent iilant. 

107. An Offset is a short stolon or a short sucker. Ilouselcek 

(Fig’. ‘OP)* offers a familiar 
example. offsets, some 

herbs, otherwise annuals, arc 
continued from y^ear to y-ear in 
a vegetative progeny (Lobelia 
cardinalis, &c.), and ixn*en- 
nials may" thus establish colo-"^ 
nies around a parent individual. 

108. A Runner {Flagellum) 

is a filiform or veiy slender ^ 91 *" 

•stolon, naked and tendril-like except at tip, where it roots, 
develops a bud, and so a new plant. The Strawberry furnishes 
the most familiar example. 





FIG. 01&. Houseleek (Semperviviira tectorum) with offsets. 
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109. The two following are organs which ma}^ be of axia\ 
nature, or may not. This may ordinarily be determined by i)osi-' 



tion. Any direct continiiatiorr of 
stem or branch must be of axial 
nature, that is, of tJie nature ol'stem ; 
and the same is true of wliatever 
primarily develops in the axil of a 
leaf. Conversely, wliatever „^ubtends 
a Meral axis or branch may be taken 
for a leaf or foliar production^ beiiig 
in the idace of such. 

110. A Tendril, a thread-shaped 
and dealless body, capable of coiling 
spirally, and used for edimbing (102) , 
is homologous with stem in Grape- 
vines (Fig. 92) ; for the uppermost 
tendril is seen to be a direct coutinu-/ 
ation of the stem. Tlie small bud 
which appears in the axil of the 
uppermost leaf will in its growth 
produce another internodci and k)af, 
or some species more than one, 
but will tei'ininate in a similar 


tendril: the present terminal tendril will have then beccmie 
lateral and opposite the leaf, like the three in the lower part of 



FIG. 92. End of a shoot of the Grape- vino, with young tendrils: a syinpodial 
stem. (See note.) 

FIG. 9.3. A portion of a stem of Am{)elopsis quinquefolla, or Virginia Creeper, with 
a leaf and a ten<lril. ^ 

FIG. 94. Ends of the latter, enlarged, showing the expanded tips or discs by which 
they cling. 
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the figure.^ The tendrils of Virginia Creeper (Fig. 93) are of the 
'same nature and position. But, instead of laying hold by a coiling 
of the fip, when it has reached anj' solid surface, such as a wall 
or tree-trunk, the tip expands into aiy^adhesive disc, which forms 
a secure attachment. (Fig. 91.) In a related plant, Vitis (Cissus) 
tricuspidatli of Japan, these disks terminate the branches of very 
short tendrils : consequently the shoots as they grow are at 
once ap[)lied closely and secured firml}' to the surface of the sup- 
port, — ail admirable adaptation for climbing walls and trunks. 


111. The simple tendril of a Passion- 
flower, being in the axil of a leaf (that 
is in the jiosition of a liranch), is also of 
axial nature : it is a leafless and simple 
branch, composed of one long and slen- 
der internode, di'voted to the purpose of 
climbing. Fig. 93 shows in all stages the 
admirably active tendrils of Passi flora 
sicyoides. Tliis is a Mexican species, 
remarkable for the rajiidity and freedom 
with which the tendrils iikjvc. The lowest 
tendril in the tigure is attached and 
coiled : the next is free and coiled in 
one helix : the third is outstretched 
and seeking a suiiport. For tendrils 
which are not homologous with stems, 
sge Sect. IV. 228. 

ll^*. A ^pine or Thorn (Fig. 9G, 97) is usually a branch or 
tfle terminati&n of a stem or bi^ ancl i, indurated, leafless, and 
attenuated to a point. The nature of spines is manifest in the 
Hawthorn (Fig. 97), not only by their position in the axil of a 
leaf, but often by producing imperfect leaves and buds. And 
in the Sloe, Pear, &c., many of the stinted branches become 
spinose or spinescent at the apex, tapering oflT gradually into a 
rigid and leafless point, thus exhibiting every gradation between a 
spine and an ordinary branch. These spinose branches are less 

1 This forms what is called a Si/mpoffunn or Sjpnpodhi strm, which is riior- 
pliologically made up of a scries superposed branches. (See Chapter V. 
281,282.) In contradistinction, a stem formed by the continued development 
of a terminal bud is Monopodial or a Monopodiunu Fig. 95 is an example, 

FIO. 95. Leafy *lu)ot of Passitiora sicyoides, of Mexico, with fixed and coiled, free 
£ftid full grown, and forming tendrils. 
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liable to appear on the cultivated tree, when duly cared for, suclj 
branches being thrown mostly' into more vigorous growth. Jii 

the llawtliorii, the* spines 
spring ft’oni the main axillary^ 
bud, while aecessoiy buds 
(70), one on cadi side, ap-! 
pear, and grow the next sea- 
son into ordinary brafliches. 
In the Ilone^'-Locaist, it is 
the u[)i)ermost of several ac- 
cessory buds, placed far above 
the axil, that doveloi)s into 
the thorn (Fig. 90). llerethe 
spine itself usuall}' branches, 
and sometimes becomes qx- 
tremel V compou nd. 

110. For spines which are 
homologous with leaves, or 
parts of a leaf, sec Sect. IV. 
227®. Prick les^ such as those 
of Brambles and Roses, \irc 
superficial outgrowths from 
the bark, of a difrerent nature 
(080), and of small raorpljo- 
logical signification. 

114. Subterranean Stems are hardlj' less diverse than the 
aerial. They are classed as Rhizomes, Tubers, Coums, aud" 
Bulbs, the forms passing one into another by gradations. 

115. Khizoma {Rhizome^ or in English Rootstock) is a gen- 
eral name for any horizonal or oblique jierennial stem which lies 
on the ground or is buried beneath its snrfhce. ^It sends off 
roots of a fibrous or slender sort wherever it rests on or is cov- 
ered by the soil, and usuall}" produces from its apex some kind 
of aerial stem, either leafy or as a flower-stalk {scape^ 97), 
which rises into the air and light. Before morphology was 
understood, rootstocks were called creeping roots^ scaly roots^ &c. 
Some are slender, such as those of Mints (Fig. 99), of most 
Sedges (Fig. 98), and of Couch-Grass. Their eauline nature is 
evident from their structure and appearance ; their nodes and 
internodes are well marked, the former bearing leaves reduced to 

FIG. OC. Brandling thorn of the Honev-Tjoenst fGleditsdiia), an indurated branch 
devclopcxl fVoni an fic,ccsHory bud produce<l above the axil. a. Throe bu<ls nfnler the 
base of the leaf-stalk, brought to view in a section of the stem and )eaf-Htalk below. 

PIG. Q7. Thorn of the Coc.kspur Tliom. developed from the central of three axillary 
buds; one of the lateral buds is seen at its base. “ 
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^scales ; and the advancing apex rises at length into an ordinary 
stem, while Uie , opposite and older end gradually dies away. A 
’ I bud forms in the axil of each scale-like leaf, or 
>\ I 7/ some of them ; roots proceed from the nodes 
// in preference ; the destruction of the ascending 
\\ y/ stem only brings these buds into activity ; and 
^ ^ . the cutting or tearing of the rootstock into 

\i /) pi^^oes by the hoe or plough merely hastens the 
W/ establishnumt of as man^' new plants^ each wdtU 

Wlyn V^ots, bud, and a small store of nourishment 

read}" provided. It is this w'hich makes Couch- 
|\L^ Grass or Quick-Grass (Triticum repens) very 


troublesome to the agriculturist; and the Nut-Grass (Cyperiis 
rotundus, var. Hydra) of the Southern Atlantic Slates is even 



*m©re so, ])ortions of its rootstock being tuberiferous, e?. en- 
larged into a tuber which contains a supply of 
concentrated nourisliinent to feed the growth. 

1 1 G*. Thickened, rootstocks are coininon ; 

« c 

nourishing matter, elaborated in the leaves 
above, being aceiunulaled in them, just as 
it is in thickened roots, and for the same pur- 
l)ose. (53~55.) Such arc the so-called roots of Sweet-Flag, of 
Ginger, of Iris or Flower-de-Lucc (Fig. 216), of Bloodroot, of 
SolomoiVs Seal (Fig. 100), «&c. These grow after the manner 
of ordinary stems, advancing from year to 3 Tar by the annual 
development of a bud at the apex, and emitting roots from the 
Under side or the whole surface. Thus established, the older 



PIG. 98. Slender rliizonia of Carex arciiaria, of Europe, which bindn shifting sands 
of the sea-shore. 

FIG. 99. Rootstocks, or creei)i!ig subterranean branches, of the Peppermint. 

FIG. 09<*. A piece of the rootstock of the PepjMirmint, enlarged, with its node or joint, 
afld two axillary buds ready to grow. 
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portions die and decay as corresponding additions are made to, 
tlie opposite growing extremit 3 \ Each year’s growth is often 



m 


marked conspicuously, sometimes by a strong contraction where 
the interruptioa took place, as in certain species of Iris (Fig. 210) ; 

or by tlie circular im- 
I)rcssed scar (likened to 
the impression of a seal) 

® in Solomon’s Seal ; this 
])eing the place where 
the annual aerial stem, 
bearing the vegetation, 
separated in autumn 
from the [)erennial !hi- 
zoma. The ninnerous 
slender lines cneir(;ling the rootstock are the scars left after the 
decay of the scale-like leaves or bud-scales, such as arc seen*at 
the young and growing end of the rootstock. 
The rootstock t)f Diphylleia, of the Ayeghany 
Mountains (Fig. 101), is^siinilar ; but UhT 
yearly growths are so exceedingly short that 
they become vortictjtil, the bud of each year 
is close to the stalk of the year *precb(ling, 
and the scars marking inevious growths a!’e 
in contact.^ Trillium makes a short and 
mostly vertical rootstock, wdiich, when it 
remains simple and dies away promptly i 
below (as in Fig. 102), comes nearly within 
the definition of a corm. But in several 




1 Tlie rootstock in Polygonatuin and Diphylleia is a sympodium (110, vole)^ 
the terminal bud developing yearly the growth above ground and perishing 

FIO. IDO. Kootstock of Polygonal um or Solomon’s Seal, with the terminal bud, the 
base of the stalk of the season, and tliree scafs from which the latter has separated in 
as many former years. 

FIG. iOl. llhizoma of Diphylleia cymosa, showing six years’ growth, and a bud for 
the seventh; a, the bud: ft, base of the stalk of the current ycty: c, scar left by the 
decay of the annual stalk of the year before; and beyon<l are the sear.s of previous years. 

FIG. 102. Shoot and young rootstock of Trillium erectum, with only terminal buffiL 
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species, and in older individuals, it is longer, often oblique, and 
branching, 'and bears the scars from whi(;li the annual aerial 
growths* have separated.^ Nymphsea odorata, ^ 

the sweet-scented white Water Lily, grows by / 1 

very long, stout, and simple rootstocks. In vl 

N. tuberosa the sides of the rootstock produce 1 

sliort lateral brandies or tubers. ViV/ * \ 

117.* A Tuber may be morphologically char- ^ 
acterized as a short t hickened r hizom a on a 
sh'nder base, or a rootstock some portion of \ 
which — mostly a terminal portion and involv- f'" ‘.'Sf' l a 

ing several nodes — is thickened by the depo- ^ 

sition of nourishing nutter. A# potato and a * if y 
Jerusalem artichoke are t 3 'pical examples | 5 ' ^ vl 

(Fig. 104-107) ; and the difference between \ los^ 

these subterranean branches and the roots whicli they may bear 
is very ob\ ions. Their e^es are axillary buds ; the leaves which 
subtend them are plainl}' dis- 105 

cernible, in the form of short and ^ /f^J 

closel}' appressed scales. In the ^ 
attcMipt, occasionally- seen, to 
form axillaiy tubers above- 
ground by the Potato- plant, the ’ ® 
leaiy- nature of the scales is > 
evidenced. (Fig. j 

^he soil* around 
the stems, 

number of tuber- I' 




iferoua braiiches 

creased. The number of nodes and internodes involved in a 
tuber may be many or few. There is one instance of what may 


in autumn, to be renewed by an axillary bud, which makes its subterranean 
growth and the rudiments of tlie aerial in early summer. 

1 This rhizoma is a monopodium, being continued year Iw year by the 
terminal bud, and the aerial stem or stems sent up in spring, bearing the 
whorl of leaves and blossom, are axillary branches. 

FIG. 103. An older and longer one of tlie same species, showing hranches, scars left 
h-^ former leaf- and flower-hearing stems: also at tip (strip]>od of the covering scales), the 
I bases of two such stems of the season, and the terminal bud between them, for the con- 
tinuation of the growth of the rootstock, Ac., the next season. 

FIG. 104, Base of stem of Ilelianthu.stuberosus, or Jerusalem Artichoke, developed 
from a tuber, and prodneinga second generation of tubers. 

FIG. 105. MonstiMsity of a Potato-plant, with an axillary bud developing into some- 
thing between a bulbiet and a tuber, the scales represented by obvious leaves. (From 
thS Gardeners* Chronicle.) 
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be called a Monomer oris tuber, namely in Nelumbium lutenm 
(Fig. 108®), where it consists of a single thickened iiiternode of 


107 100 108 



an aquatic runner, which is accordingly quite destitute of scales 
or buds. The growth proceeding from this sinqile tuber is 

necessarily from a liiid of 
the node at its apex, wliejice 
also a cluster of roots is ^ 
produced. Of a somewhat 
similar nature are the con- 
catenate tubers of Aptos 
tuberosa (several of which 
arc strung as it were upon 
a long fdiform axis), the tubers not unfrequently being mo- 
nomerous, although the larger ones are not so. 

117®. Tubercles, as they may be termed, are of a mixed or' 
ambiguous character between tubers and tuberous roots. A good 
example of the latter is afforded by Dahlia-roots. (Fig. 68.) 
They yield their nourishing substance to growing buds on the 
stem above, but do not themijelves normally produce even. 



FIG. IOC. Forming potatoes in various stages. 107. One of the younger ones en- 
largefl. 108. Section of a small portion passing through an eve, hud, more enlarged. 

FIG. 108rt. A monomerous (i. e. ono-membered) tuber of Nelumbiuiu luteum, formed 
of a single internode. ^ 
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j^clventitioiis buds. Sweet potatoes (55), altlioiigli equally 
roots, do piodiKte adventitious buds, espeeiall}' from near the 
upper end. The somewhat similar tubercles or tumefied roots 
of certain Orchises and other plants of the same tribe, ^ definite 
in number and shape, and sometimes imitating a corm, are 
charged with a bud at the upper end, near their origin. Ap- 
parently, the origin is a bud from the base of the parent 
stem, wliich bud directly forms a tumefied short root from its 



very base.^ 

118. A Corm (Cormns) is to be compared on the one hand 
with a short rootstock or tuber, on the other with a bulb. It 
• is a subterranean fleshy stem, of rounded or depressed figure 
and solid texture. Some of its 4>uds grow into new conns, and 
these, upon the death of or separation from the parent, become 
hew indivi finals : some develop above ground 
thc*yegetation and the blossoms of the season. 

A good tyi)c of corm is that of Cyclamen 
(Fig. 100), in which the very base of the 
seedling stem grows fleshy, and widens from 
year to year, but hardly at all lengthens, and ' 
so U^joines far broader than high, or de- ' - 

pressed. As the main bulk belongs to the loo 

first intc'rnode, or caulide, the buds from which the yearly 
growths of l(*aves and flower-stalks spring arc at the centre of 
the summit or upper surface, the roots 
from the lower, and the sides seldom pro- 
dtice any buds. The corm of Indian 
.Turnip (Arisiema triphyllum, Fig. 110) 
is somewhat similar, but^it sends up a 
single ‘stoutt stem, ami the roots spring^ 
from around th© base' of this. These arc 
^ completely naked corms. 

110. But in Crocus (Fig. Ill, 112), Colchicum (Fig. 117), 
•Gladiolus, and the like, the sheathing bases of one or two leaves 
enclose the corm wdth a membranous- scaly coat, giving it exactly 
tbe appearance externally of a coated bulb. Siufli ha\^e been not 
inappropriately named solid bulbs. In common parlance, they 
will doubtless continue to be called bulbs, and even in popular 



I 1 Not, however, such as those of Aplectrum, Tipularia, etc., which are 
genuine conns or tubers. * 

- Irniiscli, Beitr. Biol. & Mori)hol. Orchid. 1853, fide Duchartre, Eldm. 
Bot. 278. 

FIG. 109. Depressed corm of Cyclamen. 

FIG. 110. Corm of Iiiclian Turnip, Arisiuma trlpliyllum. 
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botanical descriptions. In fact, while they differ from nake^ 
corms in having some investment, they differ from* true bulbs 
only in the greater size of the solid axis and the fewness of 

the investing scales ; 
"the stem or solid body 
making tlie greater part 
of the eorm, but a very 
small part of a^ proper 
bulb. Ther(i are, more- 
over, all gradations be- 
tween tlie two. 

120. A Bulb, as compared with a corm, may be said to be an 
exceedingly abbreviated stem, reduced to a jiat plMe, from the 
lower face of wliich roofTlire' produced, from the upper face, 
leaves in the form of scales ; these scales being either reduced 



and thickened leaves or the thickened bases of ordinary leaves. 
Compared with buds (73), it is a very fleshy bud, usually largo 
and subterranean, the axis of which never elongates. It is a 

113 a 117 
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provision for future growth, the stored nourishment of which is ■ 
deposited in the leaves, or the homologues of leaves, instead of 
in the stem. 


FIG. in. Corm of Crocus, the few thin enveloping scales romovetl, showing their 
scars, which mark the nodes, the shrivelled vestige of the last year’s corm at the base, 
and buds developing into new ones on various parts of its surface, 112. Vertical section 
of a similar conn, with a terminal and one lateral bud. * 

FIG, 113, Section of a tunicated bulb of the Onion. Cf 

FIG. 114. Vertical section of the bulb 4f the Tulip, showing Its stem or terminal 
bud (< 7 ) and two axillary buds (b, b). 

FIG, 116. Bulb of a Garlic, with a crop of young bulbs. 

FIG. 116. Vertical section of the corm of a Crocus; a. new buds. 

FIG. 117. Vertical section of the corm of Colchiciira (6), with the withered corm of 
the preceding (a), and tlie forming one (c) for the ensuing year. ^ 
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^ 121. A Tnnicatccl or Coated Balb (Fig. 113-115) is one in, 
which the scales are broad and completely enwrapping, forming 
concentric coatings. These are thicldsh when fresh, but thin 
when exhausted and dry, as in the Onion, Garlic, and Tulip. 

122. A Scaly Bulb 
has the tulb-scales 
comparatively nar- 
row, thick, and small, 
imbricated, but not 
sevcrall}^ enwrapping 
each other. That of 
the Lily is the most 
familiar and char-^ 
ac^teristic example. - 
(Fig. 118. 119.) 

123. Biilblets arc small aerial bulbs, or buds with flesh}' scales, 
which arise in the axils of the leaves of several plants, such as 
the common I^ilium bnlbiferum and 
L. tigrimim, the Tiger Lilies of the 
gardens (Fig. 120). Here they ap- 
])ea» during the summer as axillary 
buds : they are at length detached, 
and falling to the ground strike root, 
and grow as independent plants. In 
the common Onion, and in many other 
si^ccies of Allium, similar bulblets 
takj) the place of fiower-buds in the 
uml)el. Bulblets plainly show the identity of bulbs with buds. 

124. All these extraorcynary, no less than the ordinary, forms 
of the.steii, grow and branch, or multiply, by the development 
of* terminal aild axillary buds. This is perfectly evident in the 
rhizoma and tuber, and is equally the case in the conn and bulb. 
The stem of the bulb is usually reduced to a mere plate (Fig. 
114 a), which produces roots from its lower surface, and leaves 
or scales from the upper. Besides the terminal bud (c), which! 
usually forms the flower-stem, lateral buds (6, b) are produced ^ 
in the axils of the leaves or scales. One or more of these may I 
develop as flowering stems the next season, and thus the same 
bulb survive and blossom from year to year ; or these axillary 
buds may themselves become b^ulbs, feeding on the parent bulb, 
which in this way is often consumed by its own offspring, as in 



FIG. 118. Scaly bijlb of Canada Lily, Lilinm Canadenso, after flowering. 119. Ver- 
ticnl section of same, Bliowing two new young bulbs wltliin. 

FlQ. 120. Bulblets In tUe axil of the cauliiie leaves of Tiger Lily. 



64 


MOUPHOLOGY OF STEMS. 


the Garlic (Fig. 115) ; or, finally separating from the living; 
parent, just as the bulhlcts of the Tiger Lily fall from the stem,* 
they ina}^ form so many independent individuals. 8 o the oorrn 
of the Crocus (Fig. Ill, 11:?) produces one or more new ojies, 
which feed upon and exhaust it, and lake its place ; and the 
next season the shrivelled remains of the old corm may be found 
nudeniealh the new. The corm of C olchicum (Fig. 117) pro- 
duces a new bud on one side at the base, and is consumed by it 
in tlie course of the season ; the new one, after flowering by its ^ 
terminal bud, is in turn consumed by its own offspring ; and | 
so on. The figure represents at one view', a, the dead and j 
shrivelled corm of the 3 'car preceding ; 6 , that of the present j- 
season (in a vertical section) and, c, the nascent bud for the j 
growth of the ensuing year. 

T25. Condensed Stems, homologous with corms, tubers, &c., 
and similar in mode of gro\Ytli, but above ground, and inultijfly- 
ing in the same ways, arc not uncommon. Tlie Cactus family is 
mainl}’ composed of such forms, of flat- or round-jointed Prickly 
Pears (Opuntia), fluted or angled columns ((ku^eus), and glob- 
ular Melon-Cactus, Mamillaria, and Echinocactus. The latter 
types, which completely imitate corms, are the most consoliikited 
forms of vegetation. While ordinary plants are constructed on 
the plan of great expansion of surface, these present the least 
possible amount of surface in pro[)ortion to their bulk, tkeir 
permanent spherical figure being that which exposes the smallest 
portion of their substance to the air. Such plants are evident 1^^ 
adapted to very Jry regions ; and in such onl}' are the}' Ratu rally 
found. Similarl}', bulbous and corm-bearing plants, and the , 
like, ai’c a form of vegetation wdiich ip the growing seavson may 
in the foliage expand a large surface to the air and 4ighU, ‘while 
during the period of rest the living vegetable m reduced' to a 
globular or other form of the least surface ; and this is protected 
b}' its outer coats of dead and dry scales, as w'cll as by its subter- 
ranean situation ; — thus exhibiting another and very similar • 
adaptation to a season of drought. And such plants mainl}’^ 
belong to countries (such as Southern Africa, and the interior* 
of Oregon and California) which have a long hot season, during 
wdiich little or no rain falls, when, their stalks and foliage above 
and their roots beneath being earl}' cut off by drought, the plants 
rest securely in the corm-like foms to which they are reduced, 
and retain their moisture with great tenacity until the rainy season 
returns* Then they shoot forth leaves and flow'ers with w^onderful 
rapidity, and what was perhaps a desert of arid sand becomes 
green with foliage and gay with blossoms, almost in a day. • 
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12G. Stems serving the purpose of foliage^ Fliyllocladia. Most 
'of these condensed and permanent steins arc illustrations of 
this*, tli^ir green i*ind doing duty for leaves, which 
are either absent, or transient, or reduced to 
spines or other organs not effective as foliage. 

In the flat and broad-jointed species of Opuntia, 
and still more in Phyllocactus and Epiph 3 dhim, the 
forms assumed give a considerable surface of green 
rind, which well answers the purpose of leaves. 

Flattened stems or branches of the same sort and 
economy not seldom occur in other than fleshy or 
. succulent plants (such as the Cactuses) ; some- 
times accompanied by a certain number of real 
foliage-leaves, but these more or less transient, 
as. in Bossiiea and Carmichmlia among Legu- 
mhjous shrubs, and Muhlenbeckia plat 3 x*lada, now 
in common cultivation (Fig. 121) ; sometimes 
with all the leaves reduced to small and function- 
less scales, as in the Xjlophylla (i. e. wooden- 
leaved) section of riiyllanthus, and in Phyllo- 
cladKis (New Zealand and Tasmanian trees of 
the Yew family). In all these, the cauline nature 
is manifest b}' the continuous or proliferous 
growth, by the marked nodes and intei’iiodes, 
and often by the bearing of flowers. 

127. Special folilform Branches^ Cladopliylla^ are more decep- 
tivQ, and commonl^^ pass for leaves. They are well shown by 
, Riisciis, Myrsiph^dlum, and Asparagus, — all of one family. In 
all these the proper phylla (12) of the shoot are little scales, one 
to ea'cli node, and functionless ; from the axil of each there 
immediatel}" develo|)s a bod}' in almost eveiy respect similar to 
the blade of a leaf, subservient to the same ]uirposo, and equally 
definite in growth. That is, it has a definite form for eacli 
• species, and is not continued by any ulterior growth from sides 
or apex. It is usually an axillary branch, of one internode, all 
‘further development being permanently arrested. In Myrsiphyl- 
lum, this false leaf is soft and pointless : in Ruscus (called 
Butcher’s Broom in ICngland, Fig. 123), it becomes fi]*m, Iiard, 
and spin^'-tipped : in both the cauline nature is evinced b}' the 
^axillary origin ; also by vertical instead of horizontal expansion, 
though this peculiarity is shared with most leaf-stalks wdien they 

FIG. 121. Foliifortn branch of Muhlenbeckia platyclada, growing firom the apex, 
befvring a small and transient leaf at some nodes, also a dower or two. 

5 
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assume the character and function of the blade. (217.) The ^ 
' cladop hyll of Ruscus reveals its character hxrther by bearing a 

flower on the middle of dne face, 
in the axil of a scale-leaf, so that 
this may consist of two inter- 
nodes ; or else the flower-stalk 
ma 3 ’ belong to an accessory axil- 
laiy bud, bear the scale-leaf close 
to the flower, and be congenitally 
adnatc up to this point with the 
axis of the cladophyll.. In 
M 3 Tsiph}'llum (a South Afriep-n * 
f climber, common in greenhouse 
cultivation under the erroneous 
name of Smilax, I^ig. 122 j,. the 
cladophyll exactly counterfeits a leaf in form and texture, as Well 
as in function, and it never bears either s(;ale-leaf or blossom ; but 
the flowers are on slender stalks from accessory buds out of the 
same axil. The true leaves are represented b 3 ^ thin and minute 
scales which ma 3 " escape notice. 

128. To all such branches which imitate leaves, Bischoff has 
given the name Piiyllocladia, sing.J^HYLLOCLADiUM. I'o those 
definitely" restneted to one internode, and which so closel 3 ^ 
counterfeit leaves, Kunth 'gave the name of Cladodia, S(*ng. 
Cladobium. The best common name for all productions which 
imitate leaves would have been that of phyllodiiim 
(meaning simply a leaf-like bod 3 ") ; but 'that term 
was first applied and is restricted to the case, 
of a petiole imitating the blade of a leaf. The 
name Phyllocladium (meaning a leaf4ike branch) 
ma 3 " property be retained for'" the whole series ^of 
leaf-like bodies here described. But for those of 
the preceding paragraph, which are so peculiarly 
leaf-like, Kunth’s name of Cladodium (i, e, a * 
branch-like body) is false in meaning, and may 
be replaced by that of Cladopiiyllum (k e. leaf- 
branch) , or in shorter English Cladophyll. 

129. IVaMose ^Sterns. Finally, in some few 
phienogamous plants, the whole vegetation is re- 
duced to a simple leaf-like expansion, as in D uckweed tLemn a'^ 



FIG. 122. Myrsiphyllum, with cladophylls serving for foliage; the true leaves con- 
sisting of minute and very inconspicuous scales subtending the former. 

FIG. 123. A single cladophyll of Ruscus aculeatus in the Rxil< 3 f a scale-leaf, bearing 
another scale-leaf on the middle of Its face, and flowers in the axil of this. 

FIQ. 124. Lemna minor, a common Duckweed, whole plant in flower, magnlfidil. 




INTERNAL STRUCTURE. 

F4g. 124. Here is no differentiation whatever into stem and 
foUage; but* the expanded floating bod}^ which serves for both 
miist*be cou nted as stem developed hprizontally into a flat plate, 
for it produces a root from the under surface and a flower from 
the edge. This simplification is common in some orders of 
Crj-ptogamous plants ; and such a body, which answers both for 
stem and foliage, is termed a Frond , from the haiin frons^ which 
means either leaf or leafy bough. In some species of Lemna 
the frond is thickened or plano-convex : in Wolflia, the simplest 
and smallest of phmnogamous plants, it is a globular green mass, 
seldom much larger than the head of a pin, wholly destitute of 
root, propagated by x)roliferous budding from one side, and from 
within the top producing a flower-or pair of flowers. 


§ 3. Internal Structure. 

130. The investigation of the intimate structure of the stem, 

as of the other organs, belongs to vegetable anatomy or histology 
(treated in Part 11.) ? 11^^ general outlines of structure, so 

far as^ is requisite to the explanation of what is visible to the 
nak(*d eye, should be here explained. 

131. The stems of phmnogamous plants anatomically consist 
of two general elements, the cellular the,w'£ody ; the former 
exemplified in the commoner stems by the pith and outer bark, the 
latter by the wood. Both are equally composed of cells, or origi- 



nate as such ; but those which form the woody system of the stem 
mainly undergo, at a very early period, transformation into tubes, 
some of which are of such small calibre that their common name 
<^>£ Jlbre s is not inappropriate ; others, of larger size or ampler 
calibre, take the name of ducts or vessels. The latter are almost 


FIG. 124". A inagnifie<l slice of a portion of the flower-stalk of Hichardia .^thiopfea 
(the so-called Calla Lily), transverse with some longitu<Unal view : mainly parenchyma, 
the cells built up so as jp leave comparatively large vacancies (intercellular spaces or 
aJr-passages); near the centre a cross-section of a flbro-vascular bundle, and next the 
xuar|ln or rind some finer ones. 
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always associated with the wood-cells, so that they arc in a gen^ual 
way taken together as constituting the wood, or woocly t issue, and 
as forming what is more dcfmitel}" termed fil)ro«vascuUu^is>^hi_c or, 
when distingiiishaldc into threads, ilbro- vascular bundles. These 
run lengthwise through the stem, sometimes as such separate 
threads, sometimes confluent into a compact structure. The 
softer or at least the non-flbrous portions, fomed of comparatively 

ah d e / g t 



125 

short and commonly thin-walled cells, form cellular tissue. Its 
ordinary form (of roundish, cubical, or pol3"hedral and thin-walled 
cells) is called parcnch.ym a. This abounds in herbaceous stems or 
herbaceous parts : in trees and shrubs, wood}^ tissue largely" pix}- 
vails ; in most herbs, it forms a notable portion ; in some (especially 

FIG. 125. Fibro-vascular elements, a. Bast-cells (long wood-cells) of fibrous bark 
of Linden or Bass-wood. b. Some wood-cells and (below) a duct, and c. a dct.^jclicd 
woofl-cell of the wood of same tree, equally magnified with a, d. A detached wo^- 
cell from a shaving of White Pino, showing the peculiar disk-like markings, c. Portmn 
of same shaving. /. Portion of a dotted duct ft-om the Vine, evidently made up of a 
series of short cells, g. Part of a smaller dotted duct, showing no appearance of such 
composition. i. Spiral ducts or vessels, of tho ordinary kind. J. Spiral duct of 
Banana. Duct from Celery, the tliread within spiral or arcnular below, reticulated 
above, and liigher passing into the state of dotted duct. i. Duct from Impattens, with 
the open spiral passing into rings at the middle. All magnified somewhat equally. 
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ir\ certain aquatic herbs), it is reduced to a few threads or 
vessels, generally delicate, and sometimes obscure. The ac- 
companying anatomical illustrations (Fig. 124**, 125, with their 
explanations) will give a general idea of the nature of the ana- 
tomical elements of the stem. 

152. In the forming state, the w^hole stem is parenclij^ma ; but 
an early differentiation takes place, converting certain portions 
into woody or libro- vascular tissue. This is arranged in two 
ways, giving rise to two kinds of stem in pliaenogamous plants, 
which have been termed the Endogenou s and the Exoge nous^ 7 
meaning inside and outside growers. 

• 133. The two plans of stem are usually manifested in external 
conformation as well as internal* structure, atul are correlated 
with important differences in embiyo, foliage, and flower.^ Palms, 
Liliois, Rushes, and Grasses are examples of the endogenous 
class I the ordinary trees and shrubs, especially those of cool 
climates, and a large part of the herbs, are of the exogenous class. 

In an exogenous stem, the wood occupies annual concentric layers, 
one of each year’s growth ; the centre is occiqjied by a pith, 
composed of parenchyma only, the circumference by a separable 
bark ; *80 that a cross-section presents a 
series of rings or circles of waxxl, or in 
the first year one ring, surrounding the 
pith <ind surrounded by the bark. An 
endogenous stem has the wood in distinct 
thri^ads or fibro- vascular bundles, travers- 
ing tlj^? ceTlular system or parench 3 'ma with 
little or no obvious order, and presenting 
on the cross-section the di,vided ends of these bundles in the 
form of.dot^; these usually (but not alwa^^s) diffused over 



^ Terms introduced by DeCandolle, following the ideas of Dosfontaiiies, 
ftnd which have played an important part in structural a ml systematic 
botany ever since DeCandolle adopted these names as those of the two 
primary divisions of phasnogamous plants, Exorjenw and Endoqpim. Rut it 
lias long been seen that the name of the second kind is not appropriate ; and 
the older and better (though longer) names of Jussieu, Monocotyledones and 
Dicotyledones, are reverted to. Yet the Candollean names are still much 
employed, with due explanation, to designate the two kinds of structure of 
the stem. 

2 .Yet with some more or less valid exceptions, as when the annual stem 
o:^Podophyllum and the rhizorria of Nymphaja, among dicotyledonous plants, 
imitate the endogenous structure ; or wh^re the pith of an evidently exogenous 
stem, as in the ]*iperacca 0 , has scattered woody bundles in an endogenous 
fashion ; or where monocotyledonous plants have all their woody bundles in 
a definite circle, as irf Luzula, Croomia, &c. 

* FIG. 126. Section of a small Palm-stem, in two directions. 
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the whole section, or when few in number of somewhat definite 
position or arrangement. The ordinaiy appearance of such a 
stem, both on the longitudinal and the cross-section’, is shown 
jin Fig. 120 ; it may also be examined in the Cane or Kattan, 
The Bamboo, and in the annual stalk of Indian^ Corn or of 
Asparagus. The appearance of ordinaiy wood is veiy familiar. 

135. The newer woody bundles of an endogenous stem arc vari- 
ously intermingled with the old. When DeCandolle gave t4ie name, 
it was supposed, from Desfontaincs’s researches, that the older 
bundles occupied, or came at length to occupy, the circumference 
of the trunk, while only new ones were formed in the centre ; 
and that increase in diameter, when it took place at all, resulted 
from the gradual growth and distention of the whole. Hence 
the contrasting name of endogenous^ or inside growing^ and for 
such plants the name of Endooknous Plants, or Endoqens. 
Our actual knowledge of the structure and growth of these stems, 
as will be seen, cannot be hai*monized with this view in any 
way which gives to the name endogenous an a[)propriate signifi- 
cation. The name continues as a connb'rpart to the more correct 
one of exogenous, and as a survival of former ideas. 

136. The Endogenous Structure (so called) of the stem is cor- 
related with a monocotyledonous emlnyo (31)), usually with a 
ternary arrangement in the flower (322), and c'ornmonly with 
parallel-veined leaves. (173.) Endogens, although they have 
many herbaceous and a few somewhat woody representatives 
in cool temperate climes, mostly attain their full variety of fea- 
tures and rise to noble arborescent forms under "a tropical 
sun. Yet Palms — the arboreous type of the class — do extend 
as far north in this country as the goast of North Carolina (the 
natural limit of the Palmetto, Fig. 126“) ; while ill Europe the 
Date and the Chamaerops thrive in the warmest parts of the Euro- 
pean shore of the Mediterranean. The manner of their growth 
gives them a striking appearance ; their trunks being unbranched 
cylindrical columns, rising to the height of from thirty to one 
hundred and fifty feet, and crowned at the summit with a simple 
cluster of peculiar foliage, ■ j^ahns g enerally grow from the 
terminal bud alone, and perish if this bud be destroyed ; the}" 
grow slowly, and bear their foliage in a cluster at the summit of 
the trunk, which consequently forms a simple cylindrical column. 
But in some instances two or more buds develop, and the stc:m 
branches, rarely and accidentally in ordinary species, regularly 
in the Doum Palm of Upper Egypt, and in the Pandanus, or 
Screw-Pine (Fig. 69), which belongs to a famMy allied to Palms : 
in such cases the branches are cylindrical. But when lateral 
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^yds are freely developed (as in the Asparagus) , or the leaves 
are scattereVl along the stem or branches by the full development 
of iiiternodes (as in 
the Bamboo, Maize, 

&c.), they gradually ^ ' 

taper upward in the 
manner of most ex- 
ogenoifs stems. 

137. This kind 
of stem comprises 
several subordinate 
types as to internal 
sti*uctiire, which to 
be well understood 
must be studied his- 
tologicaUy, under the 
mic;roscope.^ To one 
of these, by no means 
the simplest, belongs 
the ordinary palni- 
stenf, the anatomy 
of which was made 
classical by Mold, 
and has been 
supplemented 



• part 

bundles, or all 
of the m(5re 

conspicuous kfnd, smarting from the base of the leaf to which 
they respectively belong, curve inward more or less strongly 
toward the centre of the stem, and thence graduall}’^ outward 
as they descend until they reach the rind, in which the 
attenuated Iowti* extremity mostly terminates . Consequently , the 
bundles from different heights cross in their course, somewhat 


1 For the best and most accessible memoir on the subject, of recent date, 
800 Guillaud, Rechercbes sur PAnatomie coinparee et le Devcloppeinent des 
fTissus de la Tige dans les Monocotyledonos, published in Ann. Sci. Nat. 
ser. 6, V. 1-170, 1877. Six types of Hhe stem of Monocotyledons are here 
recognized hy anatomical characters and modes of growth, one of them 
having four modifications. 

yio. 126« Sabal Palmetto In various stages; also the Yucca aloifolia or Spanish 
Bayonet. 
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as shown in Fig. 127. It is partly owing to this connection of 
these fibres with the rind that the latter is not soparabUj from 
the stem. In some Palms, and in Grasses, 
there is no marked distinction between 
the wood and rind, or no ])ropcr rind at 
all. In others, such as the Palnidfo 
(Fig. 12G), there is a marked rind 
or false bark, which rec(‘ives indephndent 
fibro-vasciilar bundles from the leaf-stalks, 
and is traversed by tln^m in parallel lines. 
In Grass-stems, and others with long inter- 
nodes and closed nodes, the fibro-vascular 
bundles all run approximately straight 
and parallel through the internodes, but are 
intricate and anastomosed in the nodes. 

The whole centre of the internodes, when 
not hollow or before it becomes so, is o(^eiipied by a true pith, 
like that of an Exogen, and in some cases equally destitute of 
fibro-vascular bundles, but often with s(*attered ones, after the 
manner of certain hexogens anomalous in this respect, such as 
Nyctaginacem and some Araliacem. Endogenous sterns^ of 
simpler structure, as in herbaceous Liliacem, Commelynaccfn, 
&c., have a distinct cort k^X„portion (at least in the root-stock 
or portion of stem properl}’^ comparable with palm-trunks and 
the like) ; but this is mostly destitute of fibro-vascular bundles. 
Most of them have two kinds of vascular bundles, one 
of which not rarely occupies an exact circle in the of 
division between the cortical and medullary portion (between ' 
bark and pith), and the other is within this circle, eitluT of 
very few and scattered bundles, as in Convallaria majalis, or 
numerous and scattered, as in Uvularia and the leafy stems 6Y 
Tradescantia Vii-ginica ; or these bundles are few and arranged 
nearly in an inner circle close aroUnd the centre. Finall}", Luzula 
and Croomia have only one kind of bundles, answering to tha 
outer ones of Convallaria ; in other words, the woody system 
forms a simple circle, dividing a purely cellular medullary from a 
similar cortical portion, thus closely imitating an herbaceous 
exogenous stem of the same age. 

138. An annual endogenous stem increases in diameter by 
general growth until it attains its limit. Ligneous and enduring 
stems increase similarly up to a certain period. Then the rind 



FIG. 127 IMagraminatic view of tlje carved coarse of the fibro-vascular bundles 
in a palm-trunk. 
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jsponer or later ceases to distend or adapt itself to further in- 
crease ill diameter, and there is no interior provision for indefinite 
increase in the greater number of woody endogenous trunks. But 
ill Draciena (Dragon-trees), in the arborescent Yuccas, and the 
like, the zpne intermediate between the cortical and interior re- 
gion, which is for a time active in many Endogens, here grows 
continuously and iiide finitely. Such trunks increase in diameter 
tlirougliout life ; they may attain a very great age (as some 
Dragon-trees have done) ; and tliey imitate exogenous trunks 
to a considerable extent in mode of growth. 

139. The wood of an endogenous woody stem is hardest and 
most compact at the circumference ; in palm-stems commonly 
it is largely mixed with parenc*h 3 mia or pith at the centre, even 
in old trunks. 

140. The Exogenous Structure, that of ordinary wood, is c;har- 
act^rized by the formation of a distinct zone of wood between a 
central ccdlular medullary p ortion (pith ) and an outer chiefly 
c(‘llular portion (bark) , traversed by plates from the pith (medub, 
lary rays) , and by increasing from the outer surface of this zone 
l)3ween wood and bark, the increase in enduring stems consist- 
ing bf definite concentric annual layers. 

141. Its Beginning, at the earliest growth of the embr 3 ’o, is in 
the appearance of a few ducts (Fig. 12.>,/-/), at definite points 
ill 4he common paixnicliyma of the initial stem (four equidistant 
ones in the Sugar Ma[)le) ; each is soon surrounded by incipient 



proper wood-cells (Fig. 1 25, c), together forming a fibre- vascular 

bundle or thread. Additional ones are intercalated as the second 
and third internodes develop, and so a column (in cross- 
section a ring) of wood is produced, always so arranged as to 


FIG. 128. Diagram of a cro88-sectio|i of a forming seedling stem, showing tho 
manner in which the young wood is arranged in the cellular system 

FIG. 129. The same at a later period, tho woody bundles Increased so as nearly to 
fill the circle. 

FIG. 130. The Siiene at tho close of the season, where the wood has formed a com- 
pete circle, Interrupted only by the mt^ullary raya^ which radiate from the pith to 
tho bark. 4 
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surround a purely cellular central part (the pith), while sui;-. 
rounded by a cellular external rind, the bark, or outer bark. 
The diagrams (Fig. 128-130) rudely show some stages in ‘the 
formation of the zone of w’ood. The fibro- vascular bundles 
originate in the bases of the leaves, and develop outward into the 
forming leaves as well as downward into the forming stem. 

142. First Year’s Growth* The wood, even in a herbaceous 
or annual stem, at the completion of the first year’s growth, - 

f«Qrms a zone or tube, 
enclosing tjie pith. But 
it is traversed by plates 
(in cross-section lines) 
of parench3"ma, or cel- 
lular tissue of the same 
nature as the pitli, 
which radiate fi;om 
that to the bark, and 
thus divide the wood 
into WTidges. These 
lines, forming wdiat is 
called the silver-gfain 
in wood, are tlm MeT)~ 
ULLAHV JIavs. 'i'liey 
represent the cellidar 
system ot' the wood it- 
self, or un transformed 
parcnch^'ina. ’ ^^'^ang* 
pressed by the woody 
wedges, their cells are 
lateral!}' flattened.* In 
some stfims, the meef- 
ullary ra^’s, or many 
of them, are comparative!}" broad and conspicuous ; in others, 
thin and inconspicuous or irregular. The growth of the woody 
wedges is soon complete, except at the outer portion, next 
the bark : here they usually continue to grow through the 
season ; that, is the wood grows externally. The general ana- 


FIG. 131. Longitudinal an<l transverse Hectioii of a Rtem of the Soft Maple (Acijr 
dapycarpum), at the close of the lirst year’s growth ; of the natural size. 

FIG, 132. Portion of the same, magnified, showing the cellular pith, surrounded by 
the wood, and that by the bark. . * 

FIG. 133. More magnified slice of the same, reatshing from the bark to the pith: 
a. part of the pith ; b. vessels of the medullary sheath ; c. the wooil ; d, d. dotted ducts in 
the wood ; e, e. annular ducts ; /. the lil>er, or inner fibrous bark ; g. tfie cellular envelope, 
or green bark ; h. the corky envelope ; t. the skin or epidermis ; k. one of the medullary 
rays, seen on the transverse section. 
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, tomical structure of a woody exogenous stem of a year old is 
displaycd*in the Fig, 131-133. Viewing the parts particularly, 
and in order from centre to circumference, there is, — 

Ist. lyie Pith or Medulla,, consisting entirely of soft jmd jathcr 
large thi n^ walled cells, ^ gorged with sap or other nourishing 
matter during the growing state, becoming light, dry, and empty 
when egete. 

2nd. The Layer of Wood,, traversed by the medullary rays. In 
Pines and other Coniferie, the wood is of uniform structure, being 
wholly composed of a woody tissue with peculiar markings (Fig. 
125, f/, e) : in other wood, ducts of one or more sorts occur ; the 
most conspicuous being what arc termed doUed dimts. These 
are so large as to be evident to the naked eye in man3" ordi- 
nary kinds of wood, especiall^'^ where thej^ are ac(?umulated in 
tbc inner portion of the la^^er, as in the Chestnut and Oak. In 
the Maple, Plane, &c., the}^ arc rather equably scattered through 
the annual layer, and are too small to be seen b}^ the naked eje. 
Next the pith, i, 6. in the ver^* earliest formed part of the wood, 
some spi ml d ucts are uniformly found, and this is the only part 
of the exo^nous stem in which these ordinaril^' occur. The}" 
may be detected hy breaking a wood}' twig in two, after dividing 
the bark and most of the wood by a circular incision, and then 
pulling the ends gently asunder, when their spirally coiled libres 
aiie readily drawn out as gossamer threads. As these spiral 
ducts form a circle immediately surrounding the pith, they have 
collectively been termed the medullary sh ea th „ but they hardly 
• de^y/e a special name. The vertical section in Fig. 133 divides 
one of the woody wedges, and shows no medullary ray ; but there 
is one at the posterior ed.ge of the transverse section. But, in the 
mucUmoiti diagramatic Fig. 134, the section is made so as to show 
Ihe surface ot^one bf these plates, or medullary rays,, passing hori- 
zontally across it, connecting the pith (/?) with the bark {b). 
These medullary rays form the silver-grain (as it is termed) , which 
is so conspicuous in the Maple, Oak, &c., and which gives the 
glimmering lustre to many kinds of wood when cut in this direc- 
tion. A section made as a tangent to the circumference, aiK 
therefore i)erpeiidicular to the medullary rays, brings their ends 
to view, as in Fig. 135, much as they appear on the surface of r 
piece of wood from which the bark is stripped. They are here 
f seen to be composed of parenchyma, and to represent the horizon- 

^ In rare instances, a few fibro-vascular threads are found dispcrscc 
through the pith, presenting a somewhat remarkable anomaly. This 
occurs in Aralilt raeemosa, and more strikingly in Mirabilis and othe' 
Kyctaginaceas, and in Piperaceae. ( 133 , foot-note.) 
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tal S 3 "stem of the wood, or the tvoof^ into which the vertical wood}" , 
^ fibre, &c., or warp^ is interwoven. The inspection of a pi*ece of oak 
or maple wood at once shows the pertinency of this illustration. 




3rd. The Baric or rind. This at first consisted of simple 
])arenchynia, like that of the pith, exce[>t for the green color 
developed in it, the same as that which gives verdanc}^ to foliage. 
This green matter is formed in the cells of all such parts when 
exposed to light, consists of green grains of somewhat eoini)lex 
chemical composition, has important functions to i)erf()rm in 
assimilation («.(?. in the conversion of the jfiant’s crude food into 
vegetable matter), and is named (hiLonopiiYLL, /. e. leaf-green. 
The completed bark, when all its parts are ap[)arent, as espe- 
' cially in most trees and shrubs, is composed of thi'oe strata, ^f 
which the greej}^ bark, the most conspicuous in llie .young shoot, 
is the middle layer, therefore named the MESo riiLCEU M. Tins is 
soon covered, and the green color obscured, by a snpcTul*ial 
stratum of cells, gencrall.y of some shade of ash-color or brown, 
occasional!}" of brighter tints, which giws to the twigs of trees 
and shrubs the hue characteristic of each species, tlie CouKY r 
Envelope or la.yer, or EriPiiLCEUM. The latter name denotes its 
cxterhiiT position ; the former, that it is the layer which, when 
much de^ eloped, forms the cork of Cork-Oak and those cork}* 
expansions which are so conspicuous on the twigs of the Sweet 
Gum (Liquidambar) , and on some of our Elms (Ulmus alata 
and racemosa) . It also forms the paper-like exfoliating layers 
of Birch-bark. It is composed of laterally flattened parenchy- 
matous cells, much like those of the Epidermis (Fig. 133, e), 
which directly overlies it, and forms the skin or surface of thef 


FIG. 134. Vertical section through the wood of a branch of the Maple, a year old, 
so as to* show one of the medullary rays, passing transversely from the pith (p) to the 
bark (6): magnified. But a section can seldom be made so as t 04 |»how one unbroken 
plate stretching across the wood, as In this instance. 

FIG. 135. A vertical section across the ends of the medullary ntys : magnified. 
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.stem, and of the whole plant. Lastly, the inner bai’k, accord- 
ingly najnftd Endophloeum, takes the special name of Libeu, and 
is the most inii)ortant portion of the bark in the stems of trees 
and shrubs. Complete and w^ell-devcloped liber, like that of 
Linden or Basswood, contains two peculiar kinds of cells in 

DC vr 

f ~~ \ i \ ! V 



addition to cotnmoh parenchyma, both of the hbroiis or vascular 
class: viz., 1. Cuibuifqrm or Sieve-cells, a sort of ducts the 
walls of which have 0 |)en slits, through wliicth they communicate 
with each other ; 2. Bast or Pas t-cells, the fibre-like cells 
which give to the kinds of inner bark tliat largely contain them 

FIG. 135® Portion of a transverse section (above), and a corresponding vertical sec- 
tion (below), inagnitied. reaching from the pith {p) to the epidermis (c) of a stern of 
Negmnlo, a year old : D. the hath ; fV. the wood ; and C. the cambium-layer, as found 
in February. The parts referred to by small letters are : p. a portion of the pith : 
7j?r. small portion of a medullary ray where It runs Into the pith; four complete med- 
ullary rays as seen on a transverse section, appear in the upper figure, running from 
pith to bark : ms. medullary sheath, a cljcle of spiral iinrollable ducts, one seen length- 
wise witli uncoiling extremity in the lower figure: w, w. woody tissue: (Id. one of the 
dotted ducts interspersed in the wood: cl. camblnm-laver or zone of new growth of 
wood and inner bark; 

the OBtfil_(gl,cfl^p€i>8ed oT Blende iLand^lhkk-waJled bast-cells or true ll^r-jjgljR;. 

gree n enyel fffc : ce. ebrSTy "en vefb^ ’’of ouier cell ular bark : 

e. epidejaulBr — 
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their strength ahcl toughness. They are like wood-cells except 
in their greater length and flexibility, and in the thickness of' 
their walls, which greatly exceeds the calibre. This is • the 
material which gives to the bast or inner bark of Basswood, &c., 
the strength and pliability that adapts it for cordage and for 
making mats : it is the material of linen, and the like textile 
fibres. (For a view of the whole composition and structure of a 
woody stem at the close of the first year’s growth, and irumedi- 
atel}" before that of the second year begim^, see Fig. 135®.) 

143. Annual Increase in Diameter* An herbaceous stem does 
not essentially difler from a woody one of the same age, except 
that the wood forms a less compact or thinner zone ; and the 
whole perishes, at least down toAhe ground, at the elosc of the 
season. But a w’ood}’ stem makes provision for continuing its 
growth from year to year. As the layer of wood continues to 
increase in thickness throughout the season, by the multiplication 
of cells on its outer surface, between it and the bark, and when 
growth ceases this process of cell-multiplication is merely sus- 
pended, so there is always a zone of delicate young cells in- 
terposed between the wood and the bark. This is called the 
I Cambium, or, better, the Cambium-layek. It is^ charged with 
' organizable matter, which is particularly abundant and mucila- 
ginous in spring when growth recommences. This mucilaginous 
matter was named Cambium b}^ the older botanists : they sup- 
posed — as is still popularly thought — that the bark, tlien so 
readily separable, really separated from the wood in spring, that a 
quantity of rich mucilaginous sap was poured out betwecfi them 
and became organized into a tissue, the inner part becoming new 
wood, the outer, new bark. But delicate slices show that there 
is then no more interruption of the wood anti innef^ bark -than 
at any other season. The bark, indeed, iS' thea very readily" 
detached from the wood, because the cambium-layer is gorged 
with sap ; but such separation is effected by the rending of a 
delicate forming tissue. And if some of this apparent mucilage 
be scraped off from the surface of the wood, and examined under 
a good microscope, it will be seen to be a thin stratum of j^oung 
wood-cells, with the ends of medullary ra^'s here and there in- 
terspersed. The inner portion of the cambium-layer is therefore 
nascent wood, and the outer is nascent bark. As the cells of 
this layer multiply, the greater number lengthen vertically into , 
woody tissue ; some are transformed into ducts ; and others, 
remaining as parench}ma, continue the medullary rays or com- 
mence new ones. In this way, a second la 3 "er oflwood is formed 
the second season over the whole surface of the former layer 
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between it and the bark ; and this is continuous with the woody 
l!a5 er of the, new roots below and of the lealy shoots of the sea- 
son abovif. Each succeeding year another layer is added to the 
wood in the same manner, coincident with the growth in length 
by the development of the buds. A cross-section of an exoge- 
nous stem, ‘therefore, exhibits the wood disposed in concentric 
rings between the bark and the pith ; the oldest lying next the 
latter, ^and the youngest occupying the circumference. Each 
layer being the product of a single year’s growth, the age of an 
exogenous tree may, in general, be correctly ascertained by 
counting the rings in a cross-section of the trunk. ^ 

144. Demarcation of the Annual Layers results from two or more 
causes, separate or combined. In oak and chestnut wood, and 
the like, the laj’ers are strongly defined by reason of the accumu- 
lation of the large dotted ducts (here of extreme size and in 
gre*at abundance) in the inner portion of each layer, where their 
open mouths on the cross-section arc conspicuous to: the naked 
e^^e, making a strong contrast between the inner porous and the 
exterior solid part of the successive layers. In maple and beech 
wood, however, the ducts arc smaller, and are dispersed through- 
out tiie whole breadth of the la3'er; and in coniferous wood, viz. 
that of Pine, C^’press, &c., there are no ducts at all, but only a 
uniform woody tissue of a peculiar sort. In all these, the de- 
marcation between two la^Trs is owing to the greater fineness of 
the wood-cells formed at the close of the season, viz. those at 

the outer border of the layer, while the next lajrer begins, in its 



• 

1 'i Vie annual layers arc most distinct in trees of temperate climates like 
•ours, where there is a prolonged period of total repose, from the winter's 
cold, followed by a vigorous refjumption of vegetation in spring. In tropical 
trees, thfy arc rarely so well defined ; but even in these there is generally a 
“ ni«>re or less marked annual suspension of vegetation, occurring, however, 
in the dry and hotter, rather than in the cooler season. There are numerous 
cases, moreover, in which the wood forms a uniform stratum, whatever be 
the age of the trunk, as in the arborescent species of Cactus ; or where the 
layers are few and by no means corresponding with the age of the trunk, as 
in the Cycas. 

In many woody climbing or twining stems, such as those of Clematis, 
Aristolochia Sipho, and Menispermum Canadense, the annual layers are 
rather obscurely marked, while the medullary rays are unusually broad ; 
and the wood, therefore, forms a series of separable wfedges disposed in a 
circle around the pith. In the stem of Bignonia capreolata, the annual rings, 
jifter the first four or five, are interrupted in four places, and here as many 
broad plates of cellular tissue, belonging properly to the bark, are inter- 
posed, passing at right angles to each other from the circumference towards 
the centre, so that the transverse section of the wood nearly resembles a 
Maltese cross. Bi»t these are exceptional cases, which scarcely require 
notice in a general view. 
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vigorous vernal growth, with much larger cells, thus marking' 
an abrupt transition from one layer to the next. IlQsides behig 
liner, the later wood-cells of the season are communl} flattened 
antero-posteriorl}^ probabl}’ b}" growing under greater pressure. 

145. EacJi layer of wood, once formed, remains essentially 
unchanged in position and dimensions. But, in truhks of con- 
siderable age, the older layers undergo more or less change in 
color, density, perviousness to moisture, &c. 

14G. Sap-wood (Alburnum). In the plantlet and in the 
developing bud, the sap ascends through the whole tissue, of 
whatever sort: ai first thxouglLthc^iarenchyma,- fQ there is theii 
no other ti_ssu e ; and the transmission is continued through it, , 
especially through its central portion, or , tbe p ith, in the growing 
apex of the stem throughout. But, in the older parts below^ the 
pith, soon drained of sap, becomes filled with air in its place, 
and thenceforth it bears no part in the plant’s nourisliment. 'As 
*soon as wood^lls and ducts are formed, they take an active 
^part in the conveyance of sap, for which their tubular and ca- 
jjillary character is especially adapted. But, the ducts in older 
i:)arts, except when gorged with sap, contain air alone ; and in 
woody trunks the sap continues to rise year after 3 ’ear ^o the 
. places where growth is going on, mainlj" through the proper 
I woody tissue of the wood* In this transmission, the new layers 
f are most active ; and these are in direct communication with the 
new roots on the one hand and with the buds or shoots and leaves 
of the season on the other. So, bj" the formation of new annual 
layers outside of them, the older ones are each 3 ^ear removed a 
step farther from the region of growdh ; or rather the growing 
stratum, which connects the fresh rootlets that imbibe with the 
foliage that elaborates the sap, is each j^ear removed/artheLr from 
them. The latter, therefore, after a few 3 ’ears, ^ease to convey 
sap, as they have long before ceased to take part in an^^ vital 
operations. The cells of the older layers, also, usually come to 
have thicker walls and smaller calibre than those of the newer. . 
Thus arises a distinction — sometimes obscurely marked, some- 
times abrupt and conspicuous — into sap-w ood and heqrtrWQPdj^ 
The former is the popular name given to the outer and newer 
layers of softer, more open, and bibulous wood. The early physi- 
ologists named it alhirnum from its white or pale color. Being 
more or less sappy, or containing soluble organic matter, ah^ 
readily imbibing moisture, this part of the wood is liable to decay, 
and it is therefore discarded from timber used for construction. 

147. Heart-w^ood (or Duramen, so called fron^its greater hard- 
ness or durability) is the older an d mature portio n of the wggd. 
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•In all trees which have the distinction between the 
hhart-woocl^well marked, the latter acquires a deeper color, and 
tBiit peculfaf4?o the species, such as the dark brown of the Black 
Walnut, the blacker color of the Ebon}^ the purplish-red of Red 
Cedar, and the bright yellow of the Barberry. These colors are 
owing to special vegetable products, or sometimes to alterations 
resulting from age. In the Red Cedar, the deep color belongs 
chiefly to the medullary rays. In many of the softer woods, there 
is little change in color of the heart- wood, except from incipient 
decaj^, as in the White Pine, Poplar, Tulip-tree, &c. The 
heart-wood is no longer in any sense a living part : it may perish, 
^as it frequently docs, without affecting the life or health of the 
tree. 

148. The Growth and Duration of the Bark, also the differences 
in structure, are much more various than of the wood. Moreover, 
the bark is necessarily subject to grave alterations with advanc- 
ing age, on account of its external position ; to distention from 
the constantlj^ increasing diameter of the stem within, and to 
abrasion and decay from the influence of the elements without. 
It is never entire, therefore, on the trunks of large trees ; but 
the de^ad exterior parts, no longer able to enlarge with the en- 
larging wood, are gradually fissured and torn, and crack ofl‘ in 
strips or pieces, or disap))ear by slow decay. So that the bark 
of old trunks bears only a small proportion in thickness to the 
woocf, even when it makes an equal amount of annual growth. 

149. The three parts of the bark (142), for the most part 
rq,adily Mistingiiishable in the bark of 3 "oung shoots, grow inde- 
pendently, each b}' the addition of new cells to its inner face, so 
long as it grows at all. The green lajTr commonly does not 
increase aftei;the first year ; *1116 opaque cork^^ la^xu' soon excludes 

-it^’om {he light<; and it gradually" perishes, never to be renewed. 
The corky layer usually increases for a few years only, by the 
•forinatiou of new tabular cells : occasional!}" it takes a remarkable 
development, forming the substance called 6br/l’, as in the Cork 
Oak, and the thin and parchment-like laj’ers of the White and 
Paper Birches. 

‘ 150. The liber, or inner bark, continues its growth through- 

out the life of the exogenous tree, by" an annual addition from 
the cambium-layer applied to its inner surface. Sometimes this 
growth is plainly distinguishable into layers, corresponding with 
or more numerous than the annual layers of the wood : often, 
there is scarcely^ any trace of such layers to be discerned. In 
composition and appearance, the liber varies greatly in different 
planja, especially in trees and shrubs. That of Basswood or 

6 
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Linden, and of other plants with a similar fibrous bark, may be' 
taken as best representing the liber. Here it consis^ts of alter- 
nate strata of fibrous bast, and of the peculiar liUer-cells called 
sieve-cells, in which nourishing matter is especially contained 
and elaborated. AVhile the latter, or their equivalents, occur 
and play an important part in all inner bark, the bast-cells arc 
altogether ^vaiiting in the bark of some plants, and are not pro- 
duced aft(‘r the first year in many others. The latter is ^he case 
in Negundo, where abundant bast-cells, like those of Basswood, 
compose the exterior t)ortion of the first year’s liber, but none 
whatever are formed in the subsequent la} ers. In Beeches and 
Birches, also, a few bast-cells are produced the first 3^ear, l)ut 
none aftei-wards. In Maples,, a few are formed in succeeding 
years. In the Bear, bast-cells are annually formed, but in very 
small quantity, compared with the parenchymatous part of the 
liber. In Pines, at least in White Pines, the bark is nearly 
homogeneous as the wood, the whole liber, except what answers 
to the medullary rays, consisting of one kind of cells, resembling 
those of bast or of wood in form, but agreeing with the proper 
liber-cells in thefir structure and markings. 

151. The bark on old stems is constantly decaying or falling 
away from the surfiice, w^ithout any injury to the tree ; just as 
the heart- wood within may equally decay without harm, except 
by mechanically impairing the strength of the trunk. There are 
great differences as to the time and manner in which the older 
bark of difierent shrubs and trees is thrown off. Some have 
their trunks invested with the liber of many years’ growth, 
although only the innermost layers are alive ; in others, it scales 
off much earlier. On the stems of the common Honeysuckle, of 
the Nine-Bark (Spirma opulifolia), and of Grape-vines (except 
Vitis vulpina) , the liber lives only one seaoon, land is detachtd 
the following year, hanging loose in papery layers in the jformer 
species, and in fibrous shreds in the latter. 

152. While the newer layers of the wood abound in crude sap., 
which they convey to the leaves, those of the inner bark abound 
in elaborated sap, which they receive from the leaves and convey 
to the cambium-layer or zone of growth. The proper juices and ‘ 
peculiar products of plants are accordingly found in the foliage 
and the bark, especially in the latter. In the bark, therefore 
(either of the stem or of the root) , medicinal and other princip^s 
are usually to be sought, rather than in the wood. Nevertheless, 

^ as the wood is kept in connection with the bark by the medullary 
rays, many products which probably originate^^in the former are 
deposited in the wood. ^ 
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, ^ 153. The Living* Parts of a tree or slirnb, of the exogenous 
fend, are johvioiisly only these: 1st, The summit of the stem’ 
and ‘branches', with the buds which continue them upwards and 
annually develoi^ the foliage. 2d, The fresh roots and rootlets 
annually developed at the opposite extremity. 3d. The newest 
strata of wood and bark, and especially the interposed cambium- 
layer, which, annuall}^ renewed, maintain a living communication 
between the rootlets on the one hand and the buds and foliage 
on the other, however distant they at length maj^ be. These are 
all that is concerned in the life and growth of the tree ; and these 
are annually renewed. The branches of each year’s growth are, 
therefore, kept in fresh communication, by means of the newer 
layers of wood, with the fresh rootlets, which are alone active in 
absorbing the crude food of the plant from the soil. The fluid 
they absorb is thus eonve^xd directly to the branches of the sea- 
souj which develop leaves to digest it. And the sap they receive, 
having been elaborated and converted into organic nourishing 
matter, is partly expended in the upward growth of new branches, 
and partly in the formation of a new layer of wood, reaching 
from the highest leaves to the remotest rootlets. 

irf4. Longevity of trees# As the exogenous tree, therefore, 
annually renews its buds and leaves, its wood, bark, and roots, 
— every thing, indeed, that is concerned in its life and growth, — 
there seems to be no necessary cause, inherent in the tree itself, 
why it may not live indefiiutely. Some trees are known to have 
lived for one and tw^o^ thousand years, and some are possibly 
^Dlder.^ Equally long ma}' survive such endogenous trees as the 
Dragon tree (Dracjcna) , which have provision for indefinite in- 
crease ill diameter (138)^ and for the production of branches. 
The famous Dragon tree of Orotava, in Tcnerifie, now destroyed 
t5y hurricanes tind Sther accidents, had probably reached the age 
of more than two thousand years. 

155. On the other hand, increase in height, spread of branches 
and length of root, and extension of the surface over which the 
annual layer is spread, arc attended with inevitable disadvantage, 
which must in time terminate the existence of the tree in a way 
quite analogous to the death of aged individual animals, which 
is not directly from old age, but from casualties or attacks to 
: 

1 The subject of the longevity of trees has been discussed by DeCandolIe, 
in the “Bibliotheque Universelle^' of Geneva, for May, 1831, and in the second 
volume of his “Physiologic Vegetale;” more recently, by Alphonse DeCan- 
dolIe in the Bibliotheque Universelle ; ” and in this country by myself in the 
North American*Revie\v,” for July, 1844. For an account of the huge Red- 
wftods (Sequoias) of California, see Whitney’s Yosemite Book. 
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which the aged are either increasingly incident or less able tQ 
resist. A tree like the Banyan (»59, Fig. 71), whipjj by aeriaf 
roots continues to form new trunks for the support and sustenance 
of the spreading branches, and thus ever advances into new soil, 
has a trill}’ indetinite existence ; but, then, it becomes a forest, 
or is to be likened to a colony propagated and indefinitely in- 
creased by suckers, offsets, or other subterranean shoots. So 
the question of the scalar continuation of the indivjdua l ^plajut 
becomes merged in that of coiitiiiuation of the r^ce, — at least of 
a bud-propagated race, — the answer to which is wholly in the 
domain of conjecture.’ However this may be, it is evident that 
a vegetable of the higher grade is not justly to be compared with 
an animal of higher grade ; that individuality is incompletely 
realized in the vegetable kingdom ; ^ that rather 

15G. The Plant is a Composite Being, or Community, lasting,, in 
the case of a tree, through an indefinite and often immense num- 
ber of generations. These are successively produced, enjoy a 
term of existence, and perish in their turn. Life passes onward 
continually from the older to the newer parts, and death follows, 
with equal step, at a narrow interval. No portion of the ti ee is 
now living that was alive a few years ago ; the leaves die aimu- 
ally and are cast off, while the internodes or joints of stem that 
bore thorn, as to their wood at least, buried deep in the trunk 
under the wood of succeeding generations, arc converted into 
lifeless heart-wood, or perchance decayed, and the bark that 
belonged to them is thrown oft* from the surface. It is the aggre- 
gate, the blended mass alone, that long survives. Plants of’ 
single cells, and of a definite form, alone exhibit complete indi- 
viduality ; and their existence is extremely brief. The more 
complex vegetable of a higher grade is not to be coiApare/I with 
the animal of the highest organization, where ‘the otfspring alway.§^ 
separates from the parent, and the individual is simple and indi- 
visible. But it is truly similar to the branching or arborescent 
coral, or to other compound animals of the lowest grade, where 
successive generations, though capable of living independently 
and sometimes separating spontaneously, yet are usually devel- 
oped in connection, blended in a general body, and nourished 
more or less in common. Thus, the coral structure is built up 
by the combined labors of a vast number of individuals, — by 
the successive labors of many generations. The surface or the^ 
recent shoots only are alive ; berfeath are only the dead remains 

1 See Darwiniana, xii. 338-356. 

2 As, perhaps, was first explicitly stated by EngelmaiSn, in his inaugural 

essay, De Antholysi Prodroraus, Introduction, § 4. t 
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ancestral generations. As in a genealogical tree, only the 
later ramifications arc among the living. The tree differs from 
the coral structure in that, as it ordinarily imbibes its nourish- 
ineiit mainly from the soil through its roots, it makes a downwarc 
growth alsQ, and, by constant renewal of fresh tissues, maintainu 
the communication between the two growing extremities, the 
buds and the rootlets. Otherwise, the analog}" of the two, as tc* 
individuality, is well-nigh complete. 


Section IV. Of Leaves. 

§ 1. Their Nature and Office. 

• 

157. Leaf (Lat. Folium^ in Greek form Phylluni)^ as a botani- 
cal .term. has on the one hand a compreliensive, on the other a 
restricted sense. In its connnoiiest sense, as used in descriptive 
botany, it denotes the green blade only. Y^et it is perfectly 
understood that the footstalk is a part of the leaf, and therefore 
that the phrase “ leaves cordate, or the like, is a short way of 
saying that the blade of the leaf is cordate or heart-shaped. 
]V^ore«^'er, two appendages, one on each side of the base of the 
footstalk, when there is anj", arc of so common occurrence that 
they are ranked as a [>roper ])art of the organ. So that, to the 
botanist, a typical leaf consists of three parts: 1, Blade or 
Lamina; 2, Foot-stalk or Leaf-stalk, technically Petiole; 
3, A pair of Stipules. (Fig. 142.) 

• 158. The blade, being the most important part of an ordinary 
leaf, may natiirall}'^ be spoken of as the wdiole. Petiole and 
stipules are indeed subsidiary when present, and are not rarely 
wanting. Yet sometimes they usurp the wdiole function of foli- 
age, and sometifnes there is no such distinction of parts. 

150. Physiologically, leaves are green expansions borne by the 
stern, outspread in the air and light, in which assimilation (3)^ 
•and the process!^ connected_with_ it are carried on.. Vegetable 
assimilation, — the most essential function of plants, being the 
conversion of morganic into organic matter, — takes place in 
alTH'clinar^'cgetation only in green parts, and in these when 
exposed to the light of the sun. And foliage is an adaptation 
for. largely increasing the green surface. But stems, when green, 
take part in this office in proportion to the amount of surface, 
sometimes monopolize it, and in various cases increase their 
means of doing so by assuming leaf-like forms. (12C-12D.) 
Leaves, especiaUf in such cases, maj" lose this function, appear 
only as useless vestiges, or may be subservient to various wholly 
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different uses. Form and function, therefore, are not sure indi: 
cations of the true nature of organs. i . 

IGO. Morpliologicall}’, and in tJie most comprehensive sense, 
leaves are special lateral outgrowths from the stem, definitely 
and symmetrically arranged upon it ; in ordinary vegetation and 
in the most general form constituting the assimilating apparatus 
(or foliage) , but also occurring in other forms and subserving 
various uses. Sometimes these uses are combined with or sub- 
sidiary to the general function of foliage ; sometimes the leaf is 
adapted to special uses onl}'. So the botanist — recognizing the 
essential identity of organs, whatever their form, .which appear 
in the position and conform to the arrangement of leaves — 
discerns the leaf in the cotyledons of a bean or acorn, the scale of 
a lily-bulb or the coat of an onion, the scale of a winter bud, and 
the petal of a blossom. Therefore, while expanded green leaves 
(which ma}" be tautological I 3 " termed foliage-leaves) are taken as 
the proper type, the common name of leaves, in the lack of any 
available generic word, is in morphological language extended to 
these special form^ whenever it becomes needful to express their 
phylline or foliar nature. 

161. In the mor[)hological view, all the plant's oi*gans except- 
ing roots (and excepting mere sui)erlicial productions, such as 
hairs, prickles, &c.), belong either to stem or to leaves, anj 
either cauline or phj lline in nature. IVthe latter belong all the 
primary outgrowths from nodes, all lateral })roductions which 
are not axillary,^ Whatever is produced in the axil of a leaf is 
caulin e, and when developed is a branch. 

1G2. The Duration of Leaves is transient, compared with that 
of the stem. They may be fugaciovs^ when they fall off soon 
after their ap^KJarance; decidwms^ when they lasf only’ for 
single season ; and persistent^ when they remain through the cold 
season, or other interval during which vegetation is interrupted,, 
and until after the apixjarance of new leaves, so that the stem is 
never leafless, as in Evergreens. In many evergreens, the leaves* 
have only an annual duration ; the old leaves falling soon after 
those of the ensuing season are expanded, or, if the}' remain 
longer, ceasing to bear any active part in the economy of the 
vegetable, and soon losing their vitality altogether. In Pines 
and Firs, however, although there is an annual fall of leaves 
either in autumn or spring, yet these were the produce of sonic 

^ There are cases in which this rule is of difficult application, or is seom- 
inpfly violated, sometimes by the suppression of the subtending leaf, as in the 
inflorescence of Crucifera?, rarely in other ways, to explained in the 
proper places. 
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season earlier than the last ; and the branches are continually 
clothed with the foliage of from two to five, or oven ten or more 
successive yeai s. On the other hand, it is seldom that all the 
leaves of an herb endure through the whole growing season, the 
earlier foliage near the base of the stem perishing while fresh 
leaves arc still appearing above. In our deciduous trees and 
shrubs, however, the leaves of the season are mostly developed 
within ^a short period, and they all perish in autumn nearly 
simultaneous!}'. 

103. J^eaves soon complete their growth, and have no power 
of further increase. Being organs for transpiration, a very large 
>art of the water imbibed by the roots is given out by the foliage, 
leaving dissolved earthy matters J)eliind. Assimilation can take 
}dace only in fresh and vitally active tissue. It is incident to all 
this that leaves should be of only transient duration, at least in 
their active condition. 

104. Defoliation. The leaves of most Dicotyledons and some 
Monocotyledons separate from the stem and fall by means of an 
articulation at the junction with tliA •stemy' which l)egins to form 
early in the season and is completed at the close. Tlu're is a kind 
of disintegration of a transverse layer of cells, which cuts off the , 
petiole by a regular line, and leaves a clean scar, such as is seen j 
in Fig. 81, 85, 91. Some leaves, notably those of Palms,! 
Yufca, and other endogens, die and wither on the stem, or wear) 
away without fulling. 

1G5. In temperate climates, defoliation mostly takes place at 
ihe approach of winter. In warmer climates having only winter 
rain, this occurs in the hot and dry season. 

IGG. Normal Direction or Position. The leaf-blade is exi)andcd 
horizontally, that is, has an upper and an under surface. When 
^rect, the upp<i»r surface faces the axis which bears it. To this, 
there are many seeming but no real excej^tions ; that is, none 
which are not exjdicable as deviations or changes from the normal 
condition. (21 3-2 17.) 

§ 2. Their Structure axd Forms as Organs of Assimilation 
OR Vegetation, i. e. as Foliage. 

^ 107. The Internal Structure or Anatomy of the leaf needs here 
to be examined so far as respects its obvious parts and their 
general composition. The leaf, like the stem, is composed of 
two elements (131), cellular and the w opdij . The cellular 
portion is the ^een pulp or parenchyma, and in this the work 
of assimilation is carried on. The woody is the fibrous frame- 
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work, the separate parts or ramifications of which form what ai:e 
variously called the rihs^ — a sufficiently proper term, — nerces or 
veins. Tlie latter names ma}^ suggest false analogies ; but they 
are of the commonest use in descriptive botany. That of veins., 
and of its dimiuutive, veinlets^ for the smaller ramifications, is 
not amiss ; for the fibrous framework not only gives lirmness 
and siipi)ort to the ” softer cellular apparatus, e. forms ribs, 
but serves in the leaf, a§ it does in the stem, for the moiv rapid 
conveyance and distribution of the sap. The subdivisions con- 
tinue beyond the limits of unassisted vision, until the fibro-vas- 
cular bundles are reduced to attemuitetl fibres ramified through 
the parenchyma. In leafstalks, the woody bundles are parallel, 
not ramifi('d, and arranged in vqrious ways ; in Exogens usually 
so as to form in cross-section an arc or an incomplete or com- 
plete ring. In leaves serving as foliage or organs of assimilatipn, 
the bladci is the important i>art, and this only is here regarded. 

1G8. The characteristic contents of these cells of pareucJiyma 
are grains of chlorop/ipll (142^), literally leaf -preen ^ to which 
the green color of foliage is wholly owing, and which may be 
regarded as the most important of all vegetable i)roduc4s ; 
because it is in them (or in this green matter, whatever its form, 
189) that all ordinary assimilation takes [)lace. As it acts only 
under the infiuence of light, the expanded leaf-blade may be 
viewed as an arrangement for exposing the largest practicable 
/ amount of this green rntiiter — the essential element of vegeta- 
tion — to the light and airl 

1G9. The Parenchyma-cells, constituting the green pulp, are 



themselves arranged in accordance 
with this adijptation. | Tlie ui)per stra- 
tum is mostly of oblong cells^, compactly 
arranged in one or more la 3 ’ers, tliefr 
longer diameter ])erpendicular to the 
surface. -^T>e stratum next the lower 
surface of the leaf consists of loosely 
arranged cells, with longer diameter 
usually parallel to the plane of the leaf, 
often irregular in form, and so disposed 


as to leave intervening sinuous air-spaces freely permeating all 


FIG. 136. A magnifle<l section throiigli t^lie thickness of a leaf of lllicium Flori- 
(lanuiii, showing the irregular spaces or passages between the cells, which are small in 
tlie upper layer of the green pulp, the cells of which (placed vertically) are well com- 
pacted, so as to leave only minute vacuities at their rounded ends; but the sxiaces are 
large and copious in the rest of the leaf, where the cells are vc-v loosely arranged ; 
also the Cfddorinis or skin of the upF>er(a) and of the lower surface of the leaf (/>), 
coxnpoocd of x»crfecUy combineil and thick-walled empty colls. 
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that part of the leaf. (Fig. 136, 137.) lienee in good part the 
’deeper green hue of the upper, and the paler of the lower face 
of leaves. 

170. Epidermis. The whole surface of leaves, as of young 
steins, is jiivested with a translucent membrane, composed of 
one or sometimes two or three layers of empty and ratlier- 
thick- walled cells. This is the skin or ejpidermis ^ which is so 
readily separalile from the succulent tissue of such leaves as 
those of Stonecrop and other species of Seduin. It is of a single 
layer in the Illiciuiii (Fig. 136) and Lily (Fig. 137) ; of as 
maii}^ as three in the firm leaf of the Oleander ; is generally 



. hard and thick in such coriaceous leaves as tliose of Pittospornm 
and Laurustinus, which thereh}^ the better endure the dry air of 
roorns^ in winter. 

• 171. Stomata or* Breathing-pores.^ The epidermis forms a 
continuous iirotective investment of the leaf except where certain 
organized openings occur, the st omat a. They aj'e formed by a 
transformation of some of the cells of the epidermis ; and consist 
usually of a ])air of cells (called guardian-cells), with an opening 
between them, which communicates with an air-chamber w ithin, 
andtheiK^e wdth the irregular intercellular spaces which permeate 
the interior of the leaf. Through the stomata, when oi)en, free 
i Interchange may take place between the external air and that 

• — ' 

1 The technical name has hecii anglicized stomates, singular stomate, which 
has no advantage over the proper Greek, sing, siomay pi, stomata. 

FIG. 137 A niaaiiified section through the thickness of a inhinte piece of the leaf 
of^he White Lily of tlie gardens, showing also a portion of the under side with some 
hrcathirig-pores, stomata. 
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within the leaf, and tlius transpiration be much facilitated. 
When closed, this interchange will be interrupted or impeded.* 
The mechanism of stomata is sonievVliat 
recondite, and will be illustrated in the 
anatomical and physiological yoluine of 
this series. 

1 72. It is only when leaves assume 
a vertical or edgewise position tlmt the 
stomata are in equal numbers on botli 
faces of a leaf. Ordinai il} , tliey occupy 
or most abound on the lower lace, which 
is turned away from the sun ; but in certain co iiifer ous trees the 
reverse of this is true. In the Wy.ter Lilies (Nymplniia, Nuphar), 

and other leaves which lloat 
upon the water, the stomata all 
belong to the upper surface*. 
Leaves which live under w^ater, 
where there can be no evapora- 
tion, are destitute, not only of 
stomata, but usually of a distinct epidermis also. The number, 
of the stomata varies from 800 to about 170,000 on the vsefuare 
inch of surface in different leaves. In the Apple, there are said 
to be about 24,000 to the square inch (which is under the average 
number, as given in a table of oG species by Jdndley) ; so tiiat 
each leaf of that tree would })resent about 100,000 of these 
orifices. Th?^leaf of Dragon Arum is said to have 8,000 
stomata to a square inch of the upper surface, and twice that* 
number in the same space of the lower. That of the Coltsfoot 
has 12,000 stomata to a square mv\\ of the lower eiiidermis, 
and only 1,200 in the upper. That of the Width Lil}’^ has 
from 20,000 to GO, 000 to the square ineh*on'Hhe lowxr sin^ 
face, and perhaps 3,000 on the ujipor; and they are so re- 
markably large that they may be discerned by a simple lens of 
an inch focus. 

172. Venation, the veining of leaves, &c., relates to the mode 
in which the woody tissue, in the form of ribs, veins, &e., is 





distributed in the cellular. There are two principal modes, tlie 


paralleUvaina d and Wx^ ^eticulaf ed qi^netted-^veine^ TJie former 
' is especially characteristic of plants with endogenous stem aiwl 
monocotyledonous embryo, and also of gyrnnospermous trees, ^ 


FIG. 138. A liighly magnified piece of tlic epidermia of tlio Garden Balsam, with 
three stomata (after Brongniart). 

FIG. 1.39. Magnified view of the 10,000th part of a sejuare in(|jli of tho epidermis of 
the lower surface of the leaf of the White Lily, with its stomata. IJO. A single stoma, 
more magnified. 141. Another stoma, widely open. 
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wbich have exogenous stems and at least dicotyledonous 
embryos. The latter prevails in ordinary plants with exogenous 
stem* and dicotyledonous embiyo. 

173. Parallel-veined or Nerved leaves (of wliich Fig. 143 is 
an illustration) have a framework of simple ribs (called by the 
earlier botanists nerves^ a name still used in descriptions), which 
run from the b ase . to tip , or sometimes from a centi'al .strong rib 
Xo margin o f th e leaf, in a generally parallel and undivided way, 
and sending oif or connected by minute veinlets only. Grasses, 



•Lilj' of the Yalh'v, and the like, illustrate the commoner mode 
in which the threads of yvood run from base to apex. The 
Bamuta and Canna arc familiar illustrations of a mode not un- 
«)mmon in troj;?ical br subtropical endogens, in which the threads 
or “nerves’' run from a central rib {midrib) to the margin. 
P ara llel-veined leaves are generallj eirtU’c, or at least their 
margins not toothed or indented. The i)rineipal exception to 
this occurs when the ribs or the stronger ones are few in number 
and radiately divergent, as in the flabelUform leaves of Fan-j 
palms, a peculiar modification of the parallel-veined type! 
Betwec'ii leaves with nerves wholly of basal origin, and those 
v\;ith nerves all springing from a midrib, there are various grada- 
d;ious, and also in rcs[)ect to curving. But parallel- veined or 
nerved leaves may be classifi&l into 


FIG. 142. A leaf^of the Quince, of the netted-veined or reticulated sort, with 
bl^le (6), petiole or leaf-stalk ip), and stipules {.vO- 
FIG. 143. Parallel-veined leaf of the Lily of the Valley,, Oonvallaria majalis. 
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Basal-nerved^ that is, with the nerves all springing from tUo 
base of the leaf, and 

CostaUnerved^ springing from a midrib or costa. Either may be 

Eeciinerved^ the nerves running straight from origin to apex 
or margin of the leaf, as the ease may be ; 

Ciirvinei'ced^ when curving in their course, as in the leaves 
of Fuukia and in Canna;' 

Flabelli nerved^ w here straight nerves and ribs radiate fix)m the 
apex of the petiole, as in Fan-palms and tlie Gingko tree. 

174. In typical parallel- veined leaves, all reticulation is con- 
fined to minute and straight cross-veinlets : in man}', these are 
coarser, branching, and reticulated ; in some, as in Sniilax and 
Dioscorea, only the primary ribjf or strongest nerves are on the 
parallel-veined i)lan ; the space between being tilled with reticu- 
lations of various strength ; thus passing by gradations into . 

175. Reticulated or Netted-veined leaves. In most of tlipse, 

from one to several primary portions of the framework are 
particularly robust, and give origin to much more slender rain- 
ifications, these to other still smaller ones, and so on. The 
strong primary portions are Ribs {cosfee) ; the leading ramifi- 
cations, Veins (vence) \ the smaller and the ultimate subdivisions, 
Veinlets {verndee). All or some of the veins and vcinlets are 
said to anastomose^ t, e, variously to connect with those from 
other trunks or ribs, a[)parently in the manner of the veins ?ind 
arteries of animals, forming meshes. But, as there is no opening 
of calibre of one into another, the w'ord is etymologically rather 
misleading. More properly, it is said that the veins or veinlets* 
form reticulations or net- work. A primary division of reticulated * 
leaves, and indeed of nerved leaves also, into two classes, is 
founded uppn Uiejiirpber. of-primary riUs« * • " 

176. There may be only a si nglcLI uimary; rib ; T;his traversing 
the blade from base to tip through its centre or axis (as in Fig. 
142, 152-156) is called the Midrib. There maybe others, gen- 
erally few (one, two, three, or rarely four), rising from the apex 
of the petiole on each side of the midnb, running somewhat par- 
allel with it or more or less diverging from it : these are lateral 
ribs. Among |i)arallel- veined leaves, the Banana, Canna, <Scc., 
have a single rib, from which the veins (in the older nomencla- 
ture here called nerves) all proceed. Most Lilies and the like 
have several approximately parallel ribs, but the midrib pre-^ 
dominant: in other cases, the midrib is no stronger than the 
others. In Fan-palras, the ribs are radiately divergent, giving 
a fan-shaped or rounded outline to the blade. ♦ In reticulated 
leaves, in which the veins all spring from the ribs, the t^O ! 
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classes into which the}' divide are the jiinnatphj imiupA and the 
palmale hj r ej tied, 

rfe, IMnimtoly or Feather- veined (or Penninerved) leaves 
are aecordinoly those of whicli the veins and tlteir subdivisions 
are side branches of a single central rib (oiidrib), which traverses 
the blade from base to apex; the veins thus being dist)Osed in 
the manner of the t)lume on the shaft of a feather. (Fig. 142, 
1.32, Sometimes these continue straight and undiminislied 

from midrib to margins (straight- veined, as in Beech and Chest- 
nut, Fig. It32), sending off only small lateral veinlets ; some- 
tin\cs th(\y ramify in tlieir (*ourse into se(*()ndary or tertiaiy veins, 
.and th(‘se into veinlets. Pinnate \enation in reticulated leaves 
naturall.\ b(‘longs to leaves which .are decidedly longer than wide. 

17H. Some ol’the primary veins, commonly among the lower, 
may be stronger than the rest, and thus take on the character of 
ribs, or by gradations pass into such. The leaf of the common 
annual Snntlower (Fig. 15.3) becomes in this way triph-rthbed ov 
tripli-nerred. The ai)i)earanee of a second pair of such strength- 
ened veins makes the venation qnintupl i-rihhe d or guintu pilsner ved. 


in H> 140 Ur 148 149 



Through the approximation of such strong veins to the base of 
the blade, this venation may pass into the 
^170. Palmately, Bigitately, or Radiately Veined (or Pahni- 
nerved) class, of which leaves of •common IMaples and the Vine 
are familiar examples. (Also Fig. 158-160, dec.) In these 

FIG. 144-157. Vari(Sis forma of alniple leaves, explained in the text and in the 
Glosilhry. 
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there are three, five, seven, or sometimes more ribs of equal^ 
strength, the central being the midrib, and each with its sy8fe*m 
of veins which ramify and form meshes in tlie intel’spaces. • Here 
the whole woody portion of the leaf divides equally into a num- 
ber of parts upon leaving the petiole or entering the blade, "rhe 
ribs there commonly diverge more or less in a palmate or digitate 
'manner {i. o, like outspread fingers of the hand, or the claws of a 
bird, or like radii of more or less of a circle) : so, in the corre- 
lation of outline and venation, this class of veining goes with 


158 1^0 160 



roundish circumscription. This is not so true, however, in a 
special case, viz., where the ribs, however divergent below, curve 
forward and all run to the apex of the blade, thus imitating the 
parallel-veined sj'stem, as in Rhexia and generally in the family 
of which that genus is the single noKhern representative.^ 

180. Forms as to Outline, DcCandolle conceiVed the shape 
of leaves (both the general circumscription and^thc special cbn- 
figuration) to depend on the distribution of the ribs and veins, 
and quantity of the parenchyma in which these were outspread, 
— a too mechanical view, and not conformable to the history of 
development. This proves that the framework is adapted to the 
parench 3 ^ma, which grows and shai>es ^the organ in its own waj^* 
rather than the parenchj^ma to it. It were better to say that the 


1 In Linnaean terminology, palmate and digitate referred to par ticular‘ out- 
line onij", and were separately used t<^ denote extent of division , — palmate ifioi 
divided down to the petiole, digitate^ when divided, like the claws of a bird, 
quite down the base. DeCandolle generalized the use of the former term, 
and ever since the two have been used interchangeably. 

FIQ. 158-166. Various forms of simple, chiefly palmately veined leaves. • 
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*two elements of the structure are correlated. Descriptive terms 
applied to loaves are e<|nally applicable to all expanded organs 
or parts, and ihdeed to all outlines. Some leading forms are 
here eiiurnerated ; and all are defined in the Glossary. 

181. As to general Circumscription, proceeding from narrower 
to broader shai)es, and then to those with either narrowed or 
notched base, leaf-blades are 
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Linear.^ when narrow, several times longer than wide, and of 
abourthe same lireadth throughout. (Fig. 107.) 

Lanceolnte^ or Lance-s/iaped, w’hcn several times longer than 
wdde, and tapering upwards (Fig. 153, 108), or tapering both 
upward and downward. 

wiien nearly twice or thrice as long as broad. (Fig. 169.) 

Elliptical^ oblong wdth a flowing outline, the two ends alike 
in width. (Fig. 170.) 

the same as broadly elliptical, or elliptical wdth the 
breadth considerably more than half the length. 

Ovate,, when the outline is like a section of a hen’s-egg length- 
wise, the broader end being downward. (Fig. 171, 155.) 

. Orhicalar^ or Rotund,, circu- A ^ ^ 

lar in outline, or nearly so. hA l\/] ( \ [ \ ' ) 

(Fig.-ico.)- ’ iri l^-^] \ . // 

• invessely ovate, or \ 7 \'/ ^ / \^' / 

ovate with the narrower end \ \ / v / 

to w^ard the base, the broader \l II \ / 

upward. (Fig. 175, 145.) ,73 ,76 

Cvneate,, or Cuneiform,, that is, Wedge-shaped^ broad above and 
tapering by straight lines to an acute base. (Fig. 176, 148.) 

Spatulate,, rounded above, long and narrow below, like a 
spatula. (Fig. 174, 147.) 

^Ohlanceolate,, inverted lance-shaped, i, c. such a lanceolate 
laaf as that of Fig. 168, but with the more tapering end at base, 
as in Fig. 173. To those who itstrict the term lanceolate to the 
sense of a narrow leaf tapering equally in both directions, the 


FIO. 16T-176, OutUneti of various simple leaves. 
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term oblanceokre is superfluous. The following terms desig- 
nate leaves with a notched instead of narrowed base. 

Cordate, or J feart-shaped , wlien a leaf of an ’ovate form, or 
something like it, has the outline of its rounded l)ase turned in 
(forming a notch or sinus) where llio stalk is attached, as in 
Fig. 172, lol. Also Fig. 149, Pontcdcria, a leafof the parallel- 
veined class. 

Jleniform, or Kidney-shaped^ like the last, only roun(ler and 
broader than long. (Fig. 158.) 

Anricalate^ or Eared, having a pair of small and blunt pro- 
jections, or ears ', at the base, as in IMagnolia' Fraseri, Fig. 178. 

Sagittate, or Arrow-shaped, where such ears are acute and turned r 

downw ards, while the 
main body of the blade 
tapers upwards to a 
point, as in the com- 
mon species of ^^agit- 
taria or Arrow'-head, 
and in the Arrow- 
leaved I^)h'gonum. 
(Fig. 1G5, 177.) 

Hastate, or ILdherd- 
sha2)ed, when such 
lobes at the base t)oint outwmrds, giving the leaf the shai)c ot* the 
halberd of the olden time, as in Polygonum arifolium (Fig. 179) 
and Sorrel, Fig. 1G3. 

182. Peltate or Shield-shaped leaves are those in which a blade 
of rounded or sometimes of other shape is attached to the petiole 
by some part of the lower surface, instead of the basal margin : 
those of Water-shield or Brasenia, of Nelumbium, and of J4ydro- 
cotyle umbellata arc marked examples. The anomalj' is mor- 
phologically explained by a comparison with deeply cordate or 
reniform leaves having a narrow sinus, such as those of Nym- * 
pluea or Water Lily, and b}' supposing a union of the approxi-- 
mated edges of the sinus. Fig. 159 and ICO, from two species 
of Ilydrocotyle, one with open and the other with closed sinus 
obliterated by the union, illustrate this. 

183. As to Extremity, whether base or apex, there are several 

descriptive terms, expressive of the principal modifications ; 
such as o 

Acuminate, tapering,' cither/gradually or abruptly, into a 
narrow more or less prolonged termin§,tion. (Fig. 180.) 


EIG. 177-179. Sagittate, auriculate, and hastate leaves. 
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Aciife, ending in an acute angle, without special tapering, as 
in Fig. 181. 

Obtuse^ ending witli a blunt or roundish cxtremit^s Fig. 182. 

Truncate^ witli termination as if cut off by a straight transverse 
line, as in Fig. 183. 

lietuse^ with an obtuse extremity slightl}^ depressed or re-enter- 
ing, as in Fig. 184. 

Emarcilnate^ with a more decided terminal notch, Fig. 185. 

Obcordate^ inversely lieart-shaped, e. like cordate, but the 
broader end and its strong notch at apex instead of ])ase, Fig. 
180. This and the following terms are applicable to apex only. 

• Macronate^ abruptly tipped with a small and short point, like a 
projection of the midrib, as in Fig. 188. 

Cuspidate^ tipped with a sharp and rigid point, as in Fig. 187. 



184. As to Margin or special Outline^ the terminology proceeds 
upon the convenient sui)i)osition of a blade with quite entire margin, 
but subject to incisions, which give rise to not(‘hes or (;lefts, if we 
regard the sinuses ; or to teeth, lol)es, segments, &c., if we regard 
the salient portions between the sinuses. The ribs, or the stronger 
veinss. commonly terminate in the teeth or lobes ; but in Cicuta 
maculata, and in a few other cases, they run to the notches. 


185. Dentation relates to mere marginal incision, not extend- 
ing deeply into the blade. The blade is said to be 



(diminutive of serrate, and is equivalent to minutely serrate. 


1 Tnterferrimus-tuum, or quite entire, is the term in Latin terminology. Inte- 
ger means undivided or not lobed. 

FTG. lf|)-188. Terminations of leaves. 

FIG. 189-194. Dentation of plnnately veined loaves. 

7 
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Dentate^ or Toothed^ a general term for toothing, speciajly 
applied to the case of salient teeth which are not directed for- 
ward or towards the apex of the blade, Fig. 190. 

Crenate^ or Scalloped^ tlie same as dentate or serrate, but with 
teeth much rounded, Fig. 191. 

Repand, or Undidate^ when the margin is a wavy line, bending 
slightly inwai-d and outward. Fig. 192. 

Sinuate^ when this wav}^ line is stronger or distinctly ^sinuous, 
as in F1g. 19JL 

Incised^ when cut by sharp and irregular incisions more or less 
deeply, Fig. 194. This is intermediate between dentation and 

18(). Lobation or Segmentation* When the blade is morer 
deeply penetrated by incisions from the margin, that is, when 
the spaces between the ribs or princi])al veins are not filled to 
near the general outline, it is said to Ix^ lohed^ clefts parted^ or 
divided^ according to the degree of separation ; and the portions 
are called lobes^ segments^ divisions^ &c. The most general name 
for siu*h parts of any siin[)le blade is that of lobes. More par- 
ticularly a leaf-blade, or other bod^^ is said to be 

Lobed^ wIk'u the division extends not more than half way down, 
and either tlie sinuses or the lobes are rounded ; 

Clefts when the division is half way down or more, and the 
lobes or sinuses narrow or acute ; 

Parted^ when the divisions reach almost, but not quite, to the 
base or the midrib ; 

Divided., when tluw sever the blade into distinct parts, which 
makes the leaf (193.) 

187. Lore is the common name of one of the parts of a sira^^le 
blade, especiall}' whem there is only one order of incision. But 
when there are more, as when a Icat^ is divided or* ])ai;ted and 
these primary lobes again lobed or cleft, thVi lobes of first orfler 
are commonly called SEfiMENTs (sometimes divisions or partitions')^ 
and the parts of these, Lobes. Or the lobes may be designated 
as primary, secondary, tertiary, &c. Ultimate portions or small 
lobes may be called Lobules or Lohelets. Also the portions of a 
quite divided blade take the name of Leaflets, By proper selec- 
tion of terms, the degree of division or lobing may thus be 
expressed in a single word. 

188. As to Number of parts, this may be tersel}" expressed by 
combination with the adjective term applicable to the degree ; asH 
Twodohed., Tkree-lohed., Fivedohec^ Manydobed^ &c. ; or Two-^Five^ 
cleft., Many-cleft^ &c., in Latin form Bifid., Trifid., Multifid., &c. ; 
7\vo-five-parted., &c., according to the riujnber of divisions 
which extend almost to the base or axis ; Two-Five-divided ^in 



THEIR STRUCTURE AND FORMS. 


99 


• 

Latin form Bisected^ Trisected^ &c.), when there are two or three 
or more complete divisions of the blade. 

189. As to Arrangement of parts^ this may be simply and best 
expressed taking into account the nature of the venation or 
the distribution of the ribs, &c., which controls oris co-ordinated 
with the disposition of the lobes. Pinnately veined leaves, 
when lobed, must needs have the incisions directed to the mid- 
rib ; palmately-veined or radiated, to the ai)ex of the petiole. 
The lobes or divisions of the first will be pinnatel}', of the second 


1 190 197 198 



palmately disposed. Accordingly, the three leaves of as many 
species of .Oak, Fig. 195* 19G, and 197, represent respectively a 
pjnnately lohed^ clefts and pinnately parted leaf, wliile the 

accompanying leaf of Celandine, Fig. 198, is pinnately divided^ 
The first three, however, when the degree of incision is not par- 
, ticularly in question, usually pass under the common term of 
pinnatifid^Yig. 195 moderately. Pig. 197 deepl}'. The number 
of lobes, when definitely marked, may come into the descriptive 
phrase, fxs pinnately 1 -lobed ^ pinnately 1 -cleft ^ parted^ or divided^ 
as the case may be. 

^190. Similarly, Figures 199 to 202 represent, respectively, a 
» palmately three-lohed, three-cleft^ three-parted^ and three-divided^ or, 
in Latin form, trilobate^ trifid^ tripartite^ and trisect or trisected 
leaf. Pig. 166 a palmately b-parted leaf; Pig. palmately 

_ , . 

FIG. 195-198. Pinnately Inbed, cleft, parted, and divided leaves. 

FIG, 199-202. Palmately 3-lobed, cleft, parted, and divided loaves. 
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multljid^ &c. Fig. 102, a leaf of Dragon Arum, is pahnntdy 
^•farted. But, as the lateral sinuses arc not so deep as the 
others, the leaf is said to be pedately parted^ or pedate ^ in the 
early terminology. 

Ihl. IMoreover, as the lobes or divisions of a Daf ma}' be 
again similarly lobed or parted, &c., this composition may be 
indicated by the prefix twice, thrice, &c., as twice pinnatijid or 
bipinnafijid, thrice pimialely parted^ thrice palmately partvd, and 
the like. Thus, a word or two, or a short phrase, may describe 
even a complex leaf, so as to convey a perfectl}' clear and doli- 
nite idea of its conformation. 

192. A distinction should now be drawn between simple and 
compound leaves. The distinction cannot be both natural and 
absolute ; for the one may pass variously into the other. Simple 
leaves^ which have been tlius far considered, have a single lamina 
or blade, which may, how^ever, at one extreme be entire, at» the 
other many-parted, and even several times divided. 

193. Compound Leaves are those which have from two to 
many distinct blades, on a common leafstalk. These blades, 
called Leaflets, may be sessile on the common leafstalk, or they 
may have lealstalks of their owni. As the k‘af very comihonly 
separates in age by an articulation of its petiole with the stem, 
so leaflets arc commonly more or less articiilatcHl with the com- 
mon petiole. When the leaf, with its petiole, falls from ‘ the 
stem, the leaflets ma}" as completel}" separate from the common 
petiole. They do not always do this. Divided leaves, such as 
those of Llg. 198 and 202, though ranked among the simple 
sorts, are compound in the sense of having distinct blades,* 
but without articulation. Some of th/c^se blades are apt to be 
confluent ; that is, a divided leaf is often in part merel}' parted, 
as in the u[)per portion of Fig. 198. Such lea^^es are so inter- 
mediate between simple and compound that it becom(?s indiflTer- 
ent, or a matter of convenience to be settled by analogy, under 
which head or by what language they shall be described. How- 
ever, most leaves are so constituted as to leave no doubt whether 
the}" are simple or corapouiid. 

194. The leaflets of a compound leaf being homologous with 
the lobes or segments of a simple leaf, indeed being such segments 
fully isolated, the two sorts fall under the same types. A phi- 
nately veined simple leaf is the homologue of one kind of com- ‘ 
pound leaf; a radiately * veined leaf, of the other. That is, 
compound leaves are either pinnate or palmate, 

195. Pinnate Leaves (Fig. 203-205) are tlic^e in which the 
leaflets are arranged along the sides of a petiole, or rather of its 
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prplongation, the Riiachis, which answers to the midrib of a pin- 
natolj veined simple leaf. There are three principal sorts, and 
some subordinate ones. That is, a pinnate leaf may be 
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Impari-pinnate, or pinnate with an odd leaflet, i. e. a tenninal 
one, as in Fig. 20)) ; and this is the eonnnoner ease. 

Oirriiiferous Pinnate^ or pinnate with a tendril (Fig. 204), as 
in the* proper Pea tribe and Bignonia. Here eitluir the termi- 
nal leaflet only, or the upper lateral leaflets also, are replaced 
by tendrils. 

Ptiri-piniiate^ or Ahrupihj Pinnate^ destitute of a terminal leaflet 
or of any thing answering to it, as in Fig. 205. 

Literrnptcdly Pinnate denotes merely a striking inequal it}’ of 
size among the leaflets : Lymtehj Pinnate^ one in which the termi- 
nal leafiest is largest and the lower small. 


IDG. Palmate 20G, 93) are those in 

which 'l?hc leaflets all stand on tlic . 


sAmmit of the petiole. Digitate 
.( fingered) w^as the old name, wdien 
the term palmate was ]*estrieted to 
’a simple but palmately lobed leaf 
of this type. But since the time 
of DeCandollo the two names have 
been used interchangeably. Pal- 
mate leaves have no primary dis- 
tinction into sorts, except as to 
the number of leaflets. These can 



never be very numerous ; but there arc fully a dozen in some 


FIG. 20.'!. An inip»rl-piuuatc or odd pinnate leaf. 204. Pinnate with a tendrlL 
2g5 Abruptly pinnate leaf of a Cassia. - 

FIG. 206. Palmately or digitatcly 5*-foliolate leaf of a Buckeye, .^sculus. 



, 102 


MORPHOLOGY OF LEAVES. 


Lupines. More commonly there are only five to nine, or only 
three, rarely two, or even a single one. 

197. Number of leaflets may be indicated an adjective 
expression composed of the proper Latin numeral t)refixed to 
.foliolate {Foliolum^ diminutive of folium^ answering to leaflet) . 

I Thus, hifoliolate^ of two leaflets; trifoliolate^ of three leaflets; 
quadrifoliolate^ of four ; quinquefoiiolate^ of live : plurifoliolate^ or 
\ multi foliolate^ of several or numerous leaflets, &c. These terms 
Tare still more descriptive w’hen accompanied by the word pin- 
nately or palinately, indicative of the kind of compound leaf; as, 
palniately or digitatehj trifoUolate (common Clover-leaf, Fig. 211), 
or h-foUolate^ as in Buckeye (Fig. 200), and so on. Also, pinnately 
\Q>-foUolate^ as in Fig. 205, pr 17-foliolate, as in Fig. 203 ; 
pinnately trifoUolate^ as in Phascolus, and in the low Ilop-Clover, 
Trifolium procumbens.^ 

198. But, in either class of compound leaves, the leaflets may 
be reduced to a minimum number. A pinnately trifoliolate leaf 
is one of the impari-pinnate kind reduced to three leaflets, to one 
pair and the odd one ; and this is distinguished Iroin a palinately 
trifoliolate leaf by the attachment of the pair at some distance 
below the apex of the petiole, and b}' the articulation above this, 
'which marks the junction of the terminal leaflet’s petiole (or its 
base, if sessile) with the rhachis or common petiole. 

199. Tnifoliolate compound leaves (by no means a direct<;on- 



tradiction m terms) are by this aidiculation distin- 
guished from simple leaves whii*h they simulat(». 
vSee the leaf of the common Barberry, Fig. 207. 
In other species, of the Mahonia section, the leaves 
are all pinnately 3~9-foliplate, with well-developed 
common petiole: in the true Berberis, they, Are all 
thus reduced to the terminal "and long-peliolulate 
leaflet, on an almost obsolete petiole. Orange and 
Lemon leaves arc in similar case, but with the joint 
close to the blade. A comparison wdth near rela-* 
lives shows that these are also unifoliolate leaves 


of the pinnate kind ; though this could not be ascertained by 


inspection. 


200. Decompound or Twice and Thrice Compound JiCaves. These 


are to once pinnate or once palmate leaves what the latter are to 


^ In pinnate leaves, eacli leaflet usmdly has its opposite fellow, and tlio 
number may be indicated by the pairs, as uni jugate, hijugate, trijngate, and 
plurijugate, according to the number of juga, or pairs. 

PIG 207. Unifoliolate le.*if of Berberis vulgaris, with partial petiole articulated to 
the extremely short true petiole. ^ 
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sii^iple leaves. As leaflets may be toothed, lobed, or parted, so 
what answers to a single leaflet may appear as leaflets of a second, 
or again of a third, or even of a fourth order. Decompound is a 
good general name lor all more than once comi)oiinded leaves ; 



ii08 


but the name has b(‘en api)lied rather to irregularly many-tiraes 
parted or dissected leaves (such as those of Dicentra) , or to 
those more than thrice compounded. Of regularly twice or 
thrice compound leaves, the commonest are the 
Dipinnale or Twice Pinnate^ of ordinary A 
occiirrenc'c in tlie Mimoseous and C-iesalpi- J 
neons, but not in the Papilionaceous, Legu- 
minosie. Fig. 20<S represents a bipin nate leaf 
of the Honey Lo(*ust (Gleditschia), witli tlie jr 
variation (common with that tree) that some it \ 
of the partial petioles, in this figure only the iL \ 

lowest*, l)ears a single leaflet, while the others if \ 
are extendi'd into secondary rhachises fur- 
nished with muner- 

ous leaflets, mostly It 

ill the abruptly pin- ^ M H u 

nate style. On the f ^ ^ 

same tree, the earlier r ft K ^ M 

leaves, which are ft « | o 

clustered on short ' 

s[hirs, are simply 

pinnate. The large ™ 

lea^'es of Gymno(;ladus are similarly and abruptly bipinnate, 


FIG. 20fi. A l)i|)iiniato and iiiultifoliolato leaf of Gle<lit8chia or iloney Locust. 

^ FIG. 209. DipinuJte leaves of Seusitive Plant, Mimosa pudica, with approximate 
pinna). 
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except at the base. wlii(>*h is simply pinnate or with one or two 
pairs of simple leaflets, 

Tripinnate or Thrice Pinnate leaves of a regular sort are rare ; 
but, with some irregularity, they occur in man}" species, as in 
Aralia, &c. This extent of division, and even much greater, is 
common in Ferns. 

Digitate-Pinnate is where the primary division of the petiole is 
on tlie palmate or digitate plan ; the secondary, on the pinnate. 
This seems to be the case in the Sensitive Plant, Mimosa pudica. 
Fig. 200. But the leaf is here truly bipiiinate with the primary 
divisions very crowded at the apex of petiole. 

Conjugate- Pinnate is the same arrangement, with the primary 
divisions a single pair, at the a]3ex of the petiole, and the leaflets 
piiinately arranged on these. 

Digitately or Pahnaiely Decompound in a nearly regular w ay 

is not an uncommon case. 
Usually, the petiole is succes- 
sivcl}' three-forked, as in Fig. 
210, when the leaf is said to 
be hitepuite (twice ternate) , 
triternate (thrice ternate-), or 
guadriternate (four times ter- 
nate), &c., according to the 
number of times it divides^'^ or 
terriately compound. 
The ultimate divisions in such 
cases of threes are commonly of the pinnately trifoliolate type. 

201. Pinna; is a convenient name for the partial petioles of a 
bipinnatc leaf, taken together with the k‘aflets that belong to 
them. Thus, the Sensitive Plant, Fig. 201), has four piiwue, or 
two pairs ; the Honey Locust, Fig. 208, a greater numbea 
When such leaves are still further compounded, the i)innie of 
higher order, or the ultimate ones, take the diminutive term of 
PiNNULAS or PiNNULKS. The blades these bear are the Leaflets. 

202, The Petiole or Leafstalk is a comparatively unessential 
part of the leaf. It is often wanting (then the blade is sessile) ; 
it may be absent even in compound leaves of the palmate type, 
the leaflets rising side by side from the stem. When present, it 
is usually^ eith er round , o^i alf-cylindrical and channelled on the 
upper side. In the A spen^ it is flattened at right angles wuth 
the'bTacIe, so that the slightest breath of air puts the leaves in 

I motion. Sometime^ it is much dilated and membranaceous at 

FIG 216. Quadri-terxiately compound or teniately decompouhdleaf of Tlmlktrum 
Coriiuti. 
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Ijnse, as in many umhclUfevous plants ; ^jsomctiinos it forms a 
sheatlij occasionally it is bordered with appendages, <fec. Peti- 
oles ma}" assume special functions, to be liereafler considered. 
The woody and vascular tissue runs lengthwise through the 
petiole, in the form usually of a definite number of parallel 
threads, to be ramified in the blade. The. ends of these threads 
arc apparent on the base of the leafstalk when it falls off, and on 
the sc^r left on the stem, as so many round dots (Fig. 81, 85, 
1)1 ), of a uniform number and arrangement in each species. 

20^3. Partial Petioles are the divisions of the petiole in a 
compound leaf. The footstalk of a leaflet takes the diminutive 
name of Pktiolctle. 

204. Stipules (157) are lateral ai)pendages, one each side of 
the base of the petiole, sometimes free 
from it and from each other (Fig. 
i42), ^^metimes attached by one 
edge to its base (Fig. 2il), some- 
times united witli each other into a 
single body (Fig. 212) in various 
wliys or degrees. In the latter ease, 
they* usually appear to be within the 
base of the leaf or leafstalk ; or, as 
in the Iflane-tree, they may be joined 
:irpto one over against the lea/, as 
if opposite to it, but their normal 
l)Osition is sui)posed to be lateral or 
marginal to the petiole. Some times 
they are foliaceoiis in appearance and 
in function; sometiines they are dry. 
and 'cplorless or sc*ale-lilve, reduced to 
,mere epidernui tftsue, and evidently 
functionless ; sometimes (as in Mag- 
nolia, Fig. 81, Fig-tree, and Beech), 
they serve as bud-scales, and fall when 
the leaves develop ; sometimes they are 
reduced to a mere b jistlc, or take the 
form of a spine, as in the Locust (Robinia). Between salient 
expansions or wing-like margins of the base of the petiole, 
sjiich as those of the Saxifrage tribe, and stipules adnate to the 
margins of the petiole, as in most Rosacem, there is no clear 
limitation. But presence or absence of stipules generally runs 



FIG. 211. Clover-leaf, with adnate HtipiileB. 212. Oehreate Btipules (oclirea or oerm) 
of P{j|ygoimm orien Ale, slieatlnng tho stein for some distance, and ending in a spread- 
ing border. 
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through a natural order. Yet what are called stipules in one ordcf 
ma}’ pass ibr expansions or appendages of the petiole in another. 
In Spergularia, some stipules arc connate around the base of the 
pair of leaves, including them as well as the stem in the sheath.^ 

205. Stipules, which are normally a pair, may unite into one 
body, either adnate to the inner face of the leaf, as in some 
species of rotamogeton, or united opposite the leaf, as in Plane- 
tree, or united inter se in a sheath, as in Polygonum. Also when 
the leaves are opposite and the stipules thus brought into prox- 
imity, the adjacent half stipules of the two leaves may coalesce, 
and present the appearance of only two stipules to two leaves, 
as in many liubiaccje. A notch or fork at the apex often 
indicates the com])osition. 

206. Sheathing stipules, like those of Polygonum (Fig. 212), 
are said to be ochreate , or (Iw^tter) ocreate ; the sheath, thus 
likened to a leggin or the leg of a boot, is an Ochkea, as written 
by Willdenow, or better Core a. 

207. The Ligule of Grasses (Fig. 150) is seemingl}' a thin and 
^scarious extension of the lining to the sheath which answers to 

petiole in such leaves : it projects at the junction of the sheath 
'lind blade, there forming a kind of ocrea ; and it is gem^rally 
regarded as a sort of stipule, 

208. Stlpe ls (Stipella) are as it were stipules of leaflets, which 
are common in certain tribes of {*a[)ilionaceous Leguminosm, 

in the Phaseoleae, in Wistaria, Locust. &c. ; also in Staphylea. 
They are small and slender, and, unlike stipules, they are single 
to each leaflet, except to the terminal one, which has a pair. As 
leaves furnished with stipules are said to be stipulate^ so leaflets, 
wdth stipels are stipellate. 

209. Some unusual modifications of leaves as foliage. In 
leaves as illustrated thus far, it is the lamina* or*-blade which is 
expanded to do the work of foliage ; which is expanded hori- 
zontally, so as to present upper and under surfaces, one to the 
sky, the other to the ground ; which is bilaterally symmetrical 
or substantially so, the two lateral halves being nearly if not 
quite alike ; and which is affixed to the stem at the basal margin, 
or some part of it, with or without a petiole. Various deviations 
or apparent deviations from this pattern occur. Some of them are 
of comparatively small account and simple explanation, such a^ 

210. Imequila teral Leaves, being unsyrametrical by the mu(di 
greater development ”of’*^e side. ^'This is illustrated in the 
whole genus Begonia (as in Fig. 161), consisting of many spe- 


1 As pointed out by Prof. A. Dickson, in Nature, xviii. 507. 
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cias, some of which are moderately, and most of them striking!}', 
oblique in this way. Elm-leaves, and the like, are more or less 
insequi lateral at the base. 

211. Connate and Perfoliate Leaves* -These are explained by 


the union, of con- 
tiguous leaf-edges. 
Peltate leaves, to 
which ja paragraph 
has already been 
given (1H2), come 
under the same 
► head ; the seimiing 
attachment of the 
petiole to the low('r 
face of the blade 
beiiij^ the result of 
a congenital union 
of the edges of the 
sinus. In a sessile 
leaf, wdu'n such a 



unioiv takes place, it suiTounds and encloses that portion of the 


stem ; which is thus perfoliate, (Kig. 
213, 214.) It is the stem wdiich is 
litrt’^ally perfoliate, i. e. which seein- 
ingly passes through the leaf; but it 
is customary, though etymologically 
absurd, to call this a perfoliate leaf! 
•Uvularia perfoliata (Fig. 213), in the 
later growth of the season, reveals the 
explauatioh of tlu^ perfoliation : the 
Vase of the lowex*lelTves conspicuously 
surrounds and encloses the stem : that 
of the upper is merely cordate and 
clasping ; the upi)ermost simply ses- 
sile by a round(‘d base. Baptisia 
perfoliata (Fig. 214) is a more 
strongly marked case of perfoliation. 
But there are good morphological 



reasons for inferring that this seemingly simple leaf consists of 
*a pair of stipules and a leaflet combined. An occasional mon- 


strosity verifies this supposition. 


FIG. 213. Leafy hrancli of Uvularia perfoliata, 

FIG. 214. Leafy a#(l flowering branch of Baptisia perfoliata. 

• FIG. 215. Lonicera fiava, a wild Honeysuckle, connate-perfoliate as to the upper 
leaves. 
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212. When leaves are opposite, the perfoliation (such as that 
of Honeysuckles, Fig. 215) is obviously the result of a congeni- 
tal union of the bases of the pair by their contiguous edges. 
Leaves connate in this way b}’ narrow bases are not rare nor 
remarkable ; but when the two are thus coalescent into one broad 
foliaeeous body, giving this appearance of perfoliation, the term 
\connate'-perfoli(tte is used to express it. 

213. Vertical Leaves, those with blades of the ordinary kind, 
but presenting their edges instead of their faces 
to the earth and sky, or when erect with one 
edge directed to the stem and the other away 
from it, are not uncommon. They prevail in 
the Australian Myrtacese, (fcc.^and occur with 
less constancy in the Californian Manzanitas, 
and in a groat variety of herbs and shrubs. The 
anomaly involves no exception to the rule that a 
leaf-blade is always expanded in the horizontal 
plane, when expanded at all ; for, except in equi- 
tant leaves, it is the result of a twist of the petiole 
or of the blade itself.^ In strongly marked 
cases, or in most of them, the organization of 
the epidermis and sui)erficial parenchyma and 
the distribution of the stomata are the same on 
both faces. 

214. Equitant Leaves arc vertical on a different 
plan. They are conduplicate, t. e, an* folded 


217 aiO 

together lengthwise on their middle, the upper surface thus con- 
cealed within, the outer alone presented to the air and light. 




1 Silphium ladniatum, the so-called Compass Plant, and (hardly less so) 
S. terebinthinaccum, are good instances of the kind, most of the leaves 
making a half-twist, the radical ones by their long petioles. In the former 
species, the pinnately parted blade occasionally makes a farther twist, so as 
to bring the upper part into a plane at right angles to the lower. The 
blades place themselves in various directions as respects the cardinal points ; « 
but on the prairies the greater number afiect a north and south direction of 
their edges, — a peculiarity first pointed out, in the year 1842, by General 
B. Alvord, U. S. A. 

frlG. 216. Equitant erect leaves of Iris, with the rootstock. ^ t 

FIG 217. A section across these leaves at the base, showing the equitant character. 
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Jieftag two-ranked and closoly crowded, the outer ones at their 
base fold over or bestride the inner (as shown in the s(*ctional 
duigriim, Fig. 217), whence the name of eqnltant. Above, the 
contiguous halves of the inner face congenitally cohere, and so 
produce the* sword-shaped linear vertical blade which is 

characteristic of Iris (Fig. a]|| the Iris family. In most 

th(n*e is a farther complication, '^of an (‘xcep- 
tional kind, viz. the develojnnent backwards 
of a portion of blade from the midrib, often 
forming most of the upper part of such leaves, 
which tluu'efore may reall}’^ be said to develop 
In the vertical plane. 

210. Leaves with no distinction of Parts, i, /». 

of blade and petiole. This is the case in Iris 
(Figi 210), Da^pdil, the J)nion, and perhai)s 
of m«st parallel-veined leaves of Endogens. 

Those exi)and(‘d in the horizontal i>lane may 
however l)e regarded as sessile blades: those 
wliicli are not expanded, but filiform, or needle- 
shaped^r/m*a/f/r), or awl-shaped (subulate)^ may 
be regarded (‘ither as homologous with tides, 
or as unex[)anded lilades, which amounts nearly 
to the same thing where there is no trace ol’a petiole at l)ase. 
Under this head may be ranked the leaves of Fines (Fig. 248) 
also both the suliiilate and the 
scale-shaped and adnato leaves 
of Arbor Vitie, K(‘d C'edar (.Tuni- 
lieriis Yirginiaiia) , and other trees 
of the Cy[>ress tribe. (Fig* 218.) 

2 1C. ’Stipules serving for Blade* 

Lfithyrus Aphaca is a good in- 
stance of tliis (Fig. 210) ; the 
petiole becoming a tendril, the 
leaflets 'which its relatives liear 
being wholly wanting, the ample 
foliaceous stipules assume the 
appearance of leaves. In some 
other species of Lathyriis, and in the Pea, equally large stipules 
sha*re witli the pair or pairs of leaflets in the fiinetions of foliage. 
On morphological evidence, we judge that the singular leaves of 

FIG. 218, A twig of Arbor Vitae, with botli awl-ahapeil ami scale-Hliaped leaves. 

FIG. 219. Latliyrii8^Ai)haca: portion of stem, bearing a single leaf, wlilcb consists 
ofra pair of foliaceous stipules, and a petiole in the form of a tendril; iu its axil a 
flower-stalk. 
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Baptisia porfoliata, shown in Fig. 214, arc not simple blades, 
but each a pair of stipules, with or without a terminal leaflet, all 
completely confluent into one body. The related species of tlie 
genus have trifoliolate leaves and foliaceous stipules ; lunice these 
simple leaves without stijniles are.^st explained in jthis way. 

217. Pliyllodia, or Petioleij|ser|^ for Blade* Sometimes the 
j:)etiole develops foliaceous margins, or wdngs, as in the Bitter 
Orange and ill lihus copallina. These are efficient as f9liage in 
proportion to their size. These are not to be confounded witli the 
case in which a petiole specially develops as a blade-like organ, 
wdiich usurps the oflice of foliage. A petiole-blade of this kind 
is named a Phyllodutm . Occurring only in Exogens, phyllodia 
are generally distinguished ftom true blades by the parallel 
venation, and always by their normally vertical dilatation ; ^. e. 
the}’, without a twist, present their edges instead of tlunr faces to 
the earth and sky. The common and most familiar ])h} llodia are 
those of Acacias in Australia (Fig. 228, 224), where they form 
the adult foliage of over 270 out of less than 800 species. The 
true lamina of these is bipinnate. It appears on seedlings, and 
occasionally on later growths. Several South American si>ecies of 
Oxalis produce phyllodia. So likewise do our tubular or tfurnpet- 
Icaved species of Sarracenia in that poition of the foliage which 
develops the pitcher imperfectly, or not at all. Indeed, all 
Sarraccnia-leaves are phyllodia with the back in most of them 
hollowed out into a tube or pitcher; and the terminal hood 
answers to the blade. 

§ 3, Leavks serving Special Offices. 

218. Leaves rna}’ serve at the same time both their ordinary 

and some special use, or even more than one ’special use. F^r 
example, in Nepenthes (Fig. 222) there is a well-developed 
blade, usually sessile, which serves for foliage, a prolongation of 
its tip into a tendril, wdiich serves for climbing, then an extraor- 
dinary dilatation and hollowing of the apex of this into a pitcher 
for a very special use, and a peculiar development of the apex 
of this into a lid, closing the orifice during growth. Among the 
special purposes which leaves subserve, and the study of which 
connects singularities of morphology with teleology, the most 
remarkable is that of ^ 

219. Leaves specialized for the Utilization of Animal Matter. 
This occurs in leaves which also assimilate, or do the ordinary 
work of vegetatjon ; and the special function ip usually taken up 
by some particular portion of the organ. The details of this 
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sttbject — which has of late become highl}’ interesting — belong 
to physiology, and tlierefore to the following volume, to which 



all historical references are I'elegated. .Only the morphology of 
such leaves is here under consideration. 

220. As Ascidia or Pitchers, vessels for maceration, (fee. These 
occur* in several widely different 
families of plants. The commonest 
are those of the Sarraeenias, natives 
of ^Atlantic North America. They 
are eAddently phyllodia (217), the 
cavity being a hollowed dorsal por- 
tion ; the wing-like or foliac;eons por- 
tion, always conspicuous and forming 
the ventral boixler, makes the whole 
organ* or most of it in the earlier 
leaves of the tul)ular species. The 
pitchers of S. purpurea (Fig. 221, 

225 ), the only species wliich extends 
north of Virginia, are open cups, 
half filled with water, much of wdiich 
ma}' be rain, in which abundance of 
insects are usually undergoing macer- 
ation. In S. variolaris (Fig. 22G), the hooded summit, answer- 
ing to the blade of the leaf, arches over the mouth in such wise 



FIG. 220 Pitclierflof Hellampliora; 221. of Sarraermia purpurea ; 222. of Nepenthes. 
223 A phyllodium of u New Holland Acacia. 224. The same, bearing a reduced com- 
pound blade. 

Q FIG. 225. Pitcher^eaves of Sarracenia purpurea j one of them with the upper part 
cut away. 
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as to mostly exclude the rain ; in S. psittacina (Fig. 227) the 
inflexed and inflated hood complcteh' (^xcliid(‘S it. The waU'i* 



which these contain is undoubtedly a secrciion. 
All entrap flies, ants, and various insects, which 
in most species are lured into the pjtchcr })v a 
sweetisli secretion around or at some ]>art of tlie 
orifice.^ Few that have entered ever escape ; 
most are decomposed at the bottom of the^cavity. 
Ip] )niMing torna C alifq^ the (Cali- 

fornian representative of Sarrac^enia, the inflated 
hood guards against all access of rain, while the 
orilioe is freely open to flying insects from be- * 
neath ; and a singular two-lbrked appendage, like 
to a fish-tail (probably the homologue of the 
blade) , overhangs the front. The inner facui of 
this appendage is besmeared with the sweety and 
viscid secretion which allures insects to the open- 
ing. In this and in Harraccnia variolaris, the 
sweet secretion in the early season is continued 
upon the edge of the wing, forming a saccharine 
trail which leads from near the ground up *10 the 
orifice of the pitcher.^ Fig. 220 rci)resents pitchers 
of Helia ii^) hora, a little-known South American 
representative of Sarracenia. Its wing is narrow 
and inconspicuous, the mouth widely open and 
directed upward, and the hood reduced to a 
minute and upright, probably fuiKaionless ap- 
pendage. In Cephalotus — an anomalous plant 


of Australia, of uncertain affi- 
nity — the leaves for foliage 
are dilated phyllodia ; among 
them arc others completely 
transformed into stalked and 
short pitchers, with thickened 
rim and a well-fitting lid, 
hinged by one edge, Fig. 229. 



The particular morphology of the parts is not well made out. 


^ This sweet secretion, which at times is very obvious in the southern 
species, has also been detected by Mr. Edward Burgess in S. purpurea; butr 
it is rarely seen, and probably plays, no important part in the capture and 
drowning of the multitude of insects which these pitchers are apt to contain. 

2 This trail was discovered by Dr. J. H. Mellichamp, of South Carolina. 
See Proc. Am. Association for Advancement 6f Science, xxiii. 113 (1871). 

FIG. 226. Pitcher of Sarracenia variolaris. 227. Same of S. psittacina. * 
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^221. ‘ The pitelier-bearing leaf in Kepeiitlies has been referred 
to *(218, Fig. 222) : of this there are various species, all of them 
somewhat woody climbing 
plants of tropical Asiatic 
and African islands of 
the southern hemispherd, 
some of them familiar in 
conservatory cultivation. 

Here tlie tendril may be 
regarded as a prolonged 
extension of the midrib 
.of the blade, and the 
pitcher, with its hinged 

lid, as a peculiar development from its apex . The 
water contained in the pitcher is a secndion, much 
of which appears before the lid opens ; and a sweetish 
excretion at the orifice lures insects. The presence 
of these in the ihtcher increases the w^atery secre- 
tion ill which the animals are drowned ; and this 
secretion is ascertained to have a certain digestive 
poweiV 

222. The a(piatic sacs of U triculari a or Bladder- 
wort are diminutive ascidia, always inuhu’ water, 
and with lid opening inward, like a valve, preventing the exit 
of minute animals entrapped therein.'^ Moi’iiliologically, they 
are doubth^ss leaves or parts of leaves. 

223. As Sensitive Fly-traps. The leaves of all species of , 
prose r a or Sundew arc beset with stout bristles tipped with a T 
gland, which secretes aiid^wdien in good condition is covered 
by a\h’op cfT a transparent and very glairy liquid, suthciently 
tgnacious to hokFTast a fly or other small insect. Adjacent 
bristles, even if not touched, in a short time bend towards those 
upon which the insect rests, and thus bring their glands also 
•into contact with it. In Drosera filiformis, the leaves are fili- 
form, wdth no distinction of petiole and blade. In D. rotundifolia 
and othdr common round-leaved species, there is a clear distinc- 



1 This was first made out by J. D. Hooker, and announced in his address, 
as t*rcsident of the British Association for the Advancement of Science, at 
Edinburgh, 1871. 

2 Darwin, Insectivorous Plants, -306. Cohn, Beitrage zur Biologic der 
Pflanzen, 1875. Mrs. Treat, in The Tribune, New York, September, 1874, 
and Gard. Chron. 1875, 308, 

FIG. 228. Pitcher oiBarUngtonia Califomica. 229. Pitcher of Cephalotus folllcu- 
laril, with lid open. 

8 
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tion of 2 >otiolo and blado, an(? the stalked glands thickly beset 
the whole upper siiifiiee of the latter. A small insect alighting 
thereon is helpless, and is soon touched by all the glands within 
reaching distance ; also the blade itself commonly incurves, 
taking part in tlie genei’al movement. It has rc^ccntly been 
demonstrated that the captured insect is fed upon, and that the 
l)larit thereby recjeives nourishment. Here leaves which do the 
normal assimilative work of vegetation, but somewhat feebly 
(having a comparatively small amount of chloropliyll) , have 




also the power and the habit of obtaining readj’-organized food, 
by capture, and are benefited b}'^ it. 

224. Species of Drosera inhabit most parts of the world, and’ 
the genus is numerous in species. A near relative, Dionam, is 
of a single species, 1). muscipula (Venus’s Fly-trap), inhabiting 
only a limited district in the sandy eastern border of North 
Carolina. It is more strikingly sensitive and equally carnivo- 
rous, but in a different way. It is destitute of stalked and viscid 
glands. The apparatus ibr capture and digestion is the tvv^o- 
valved body at the top of each leaf. (Fig. 230, 231.) If this 

FIG. 230. A plant of Dionrea muBclpula, reduced in size. 231 Three of the leaves, 
of almost the natural size ; one of them open, the others closed. ^ Probably a fly is r\evor 
caught by the teeth, in the manner here represented. 
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betaken for the leaf-blade, the part below would be a broadly- 
winged foliaccous petiole. If the latter be the true blade, the 
apparatus in question must be reckoned as a 2 >e(;uliar terminal 
a[)peiulage. Both arc moderately green, and act as foliage. 
The specially endowed terminal 2)ortion acts also in a decidedly 
animal-lik(‘ manner. When either of the three or four slender 
bristles of the upper surface are toiu^hed, the tra]) suddenly 
closes, by a movement ordinarih' qui(ik enough to enclose and 
retain a fly or other small insect. The interca-ossing of the stout 
marginal bristles detains the cai^tive, unless it hap 2 )cns to be 
small enough to csca 2 )e b}' the intervening little openings. 
Otherwise, the sides soon flatten and are brought firrnl}' into 
contact, and a glairy secretion is i)oured out from numerous 
immersed glands : this, with the extracted juices of the macerated 
insect, is after some time reabsorbed ; the trap, if in a healthy 
condition, now re-opens and is ready for another capture. For 
references to the now copious literature of this whole subject, and 
for its ph^’siological treatment, the succeeding volume should be 
consulted. 


225. Leaves for Storage. Nutritive matter is stored in leaves 


in many cas(*s, and not rarely in le.aves which at the 
same time are subscaving the 2 )ur 2 )osc of foliag'e. 
This occurs in all fleshy knaves, to a greatca* or less 
extent, according to the degree of thickening or 
accumulation. The leaves of the Century Plant 
or Agave, for instance, are green and foliaceously 
cfTicient at the surface, while the whole interior is 
a 'store-house of farinaceous and other nuti itious 
matter., as much so as is •a potato. The leaves 
of various specie^ , Aloe^ , MesembryantlK'mnm, 
S(!Mum, and other ‘‘succulent” 2 )lants (in which 
a large i)art of the accumulation is water) ai*c not 
rarely so ob^e as to lose or much disguise the 
foliaccous appearance. Sometimes one portion of 
a leaf is of normal texture and use, while another 
IS used as a reservoir for the nourishment which the 
foliaccous part has produced. Fig. 232, a leaf from 
the bulb of White Lily, the base of which forms 



ong'of the bulb-scales, is an instance of the kind.* The most 


1 In Dicentra Cucullaria and (more strikinj^ly from the sparseness of the 
grains) in D. Canadensis, the matter elaborated in the much dissected blade is 
conveyed to the very base of the long petiole, and there deposited in a con- 

FIG. 232. A radical leaf of the Wliite Lily, with its base thickened into a bulb-scale, 
which is cut across to show its thickness. 
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decisive instance of leaves used for storage of food is in that 
material provision for the nourishment of the embryo in germi- 
nation, in which the first leaves, the cotyledons, are turned to tliis 

account. (21-37, &c.) After or 
while discharging this »pe(;ial dut^^, 
tlie cotyledons may fulfil their gen- 
eral otlicc, 1 ) 3 ' ser\ ing as foliage (as 
in Maples, Fig. 8, and Pumpkins, 
Fig. 47) ; or, through various inter- 
mediate conditions, they ina}' bo 
w'holh' devoted to storage, as in 
‘the Pea, Oak, Ilorsechestnut, &c.* 
‘(Fig. 37-43.) 

22G. Leaves as Biilb-seales, how- 
ever, are for the most \nxYt wholl}' 
applied to this use, being kaves 
reduced to short scales or to 
'concentric coats, and thickened 
throughout bv nutritive deposit. 
The accumulation of such leaves 

ft 

forms the mass of the bulb, as of 
the Lily, Fig. 118, Onion, Fig. 
113, <&c., also of bulblets. (120.) 

227. Leaves as Bnd-seales, ])eing 
for [)rotection of nascent parts, have 
been explained under buds. (70.) 
The evidence of foliar nature af- 
forded by transition is w'cll exhib- 
ited b 3 ”'thc Sweet Buclicye, aUhongh 
the whole 8eriq^>f gradations, from 
bud-scales to compound leaves, 
is seldom seen united in one bud*, 
as in Fig. 233. In this case, tlio 
bud-scales arc homologous with 
petioles. In Magnolia, the}^ consist 
of stipules (Fig. 81, 82) : in the 
Lilac, tlic 3 ’' are homologous with leaf-blades. The two pairs of 
bud-vScales w4iich subtend and protect through winter the nascent 
head of flowers of Cornus florida arc morphologically the apex*of 



centrated condition, in the form of a solid grain, wliich remains for next 
year’s use, the whole loaf except this thickened base dying away at the close 
of the short season’s growth. 

FIG 233. Leaves of a developing bud of the Low Sweet liuckeye (iEsculua p^rvl- 
flora), showing a nearly complete set of gradations from a scale to a compound leaf of 
five leaflets. 
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blades. When the blossoms develop in spring, these scales grow 
from Ix^neath, greatl}’ expand, and become obovate or obcordate 
petaloid leaves, the brown terminal notch 


of which is the bud-scale, wdiich was un- 
able to take .part in the vernal growth. 

227“. Leaves as Spines. All gradations 
ma>^ be found betw’een spiny-toothed leaves 
(as in Ilgllyjjin which teeth arc pointed and 
indurated, and leaves which arc completely 
contracted into a simple or multiple spine. 
Indeed, sucli a transition is seen in the Bar- 
berry, Fig. 231. The foliar nature of such 
spines is manifest from their positio<i, sub- 
tending a bud from which the foliage of the 
season proceeds, and themselves not sub- 
tended by any organ. In some Astragali, 
the p(;liole of a i)innate leaf indurates into 
a slender spine and ])ersists, the leaflets 
early falling. The spine in Foiupuera is a 
portion of the lower side of the petiPle or 
midrib,*indurat(Hl and i)ersistont, tlie rest 
of the leaf sei)araling by splitting when it 



has s(U’ved its office.^ 


2:a 


228! Leaves adapted to OHmbiiig’. Some i)lants climb b}' the 
action of the stem or of certain branches specially adapted to 


this purpose (99) : others gain the needful 
support by means of their leaves (101) ; some- 
tirhes by an incurvation of the tips, either of 
a simple blade as in Gloriosa, or small j)artial 
blades, as in Adlumia, and often in Clematis, 
th<ftre]\y grai)pling the supi)ort ; sometimes by 
the petiole making a turn or two around a 
support (as in Maiirandia, climbing Aiitirrhi- 
riums, llhodochiton, and Solanum jasminoides. 
Fig. 23r>) ; sometimes by the transformation 
o*f‘one or more leaflets of a com[)ound leaf 
into tendrils, as in the Pea and Vetch (Fig. 
204) ; sometimes by the suppression of all the 



leaflets and the conversion of the whole petiole into a tendril, as 
in Lathyrus Aphaca (Fig. 219) ;*and perhaps by the conversion 


1 Described in Plantte Wrightianae, ii. 63. 

FIG. 234. A vernal 8]|^oot of eoniiuon Barlwrry, showing a lower loaf in the nornjal 
statef tbe next partially* those still higher completely, transformed into spines. 

FIG. 235. Solamim jasminoides, climbing by coiling and at length indurating petioles. 
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of a pair of stipules into tomlrils in Sinilax. At least the .ten- 
drils here oeeiipy tlu? position of lulnate stiiiulos. 'i'lio tendrils 
of Cnenrl^aceii? ]iro pociilinr and ambiguous, on account of tJieir 
lateral and extra-axiliary position and the manner in which the 
coni])ound ones develop their branches. 13ut they are doubtless 
paj'tly if not wholly foliar.^ 

221). Petaloid Leaves, Bracts. Certain leaves, situated near to 
flowers, and developing little or no chlorophyll in their paren- 
chyma, exchange the ordinary green hue and herbaceous texture 
for the brighter colors and more delicate structure which are 
commonly seen in and thought to characterize flower-leaves. 
Such are said to be colored^ meaning, as apiilied to foliage, of 
some other color than green. As petals are the type of such 
colored i)arts, the}' are said to b e pe^ loid^ i. e. petal-like. They 
aixi like [Xitals, moreover, in one of the purposes w'hich these sub- 
serve. (200.) Examples of these petaloid leaves are seen .in the 
shrubby Mexican Euphorbia called Poinsettia, in Salvia splcn- 
dens, most species of Castilleia or Painted Ciij), also in the 
white hood of Calla and liichardia ^Etliiopica (called Calla Lily), 
and in the four white leaves which subtend the flower-head of 
Cornus florida, and of the low herbaceous (^ornel, C, Canaden- 
sis. (Fig. 204.) Such leaves, being in proximity to flowers, and 
all others which are within a flower-cluster or are borne by^ 
flower-stalks, receive the special name of Buacts. More usually 
bi’acts are not petaloid, but ditlerent in size or shape from ordi- 
nary leaves, either by abrupt change or gradual transition. Not 
iiiHJommonly they are reduced to scales or mere rudiments or 
vestiges of leaves, of no functional impoi’tance. 

230. Flower- Leaves. The morphology of leaves extends not 
only to “ the leaves of the blossom,” more or less accounted as 
such in common parlance, but also to its peculiar and essential 
oigans, the relation of which to leaves is more recondite. Their 
morphology needs to be treated separately, and to be preceded 
by a study of the arrangement of leaves and of blossoms. 

1 The most satisfactory interpretation may be tliat of Braun and Wydler, 
adopted by Eichler (Bluthendiagramme, i. 304) : that the flower of Cucur- 
bita and its peduncle represent the axillary branch, the tendril by its side 
answers to one of the bractlets (that of the other side being suppressed), 
and the supernumerary branch springs from tlie axil of the tendril. “ This 
makes of the tendril a simple leaf, of which the branches arc the ribs, ^^ut 
the tendril-divisions are evidently de^veloped in spiral order, and in vigorous 
growths occupy different heiglits on the tendril-axis. This favors Naudin's 
view, that the main tendril is cauline, and its divisions leaves. 
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CHAPTER IV. 


PHYLLOTAXY, OR LEAF-ARRANGEMENT. 


Section I, The Distribution of Leaves on the Stem. 

231. Tiiyllotaxy (or P/t/y/lolax/s) is the study of* the distri- 
•biitiou of leaves upon the stem and of the laws which govern it. 
The general conclusion reached is,^tliat leaves 

are distributed in a inaiiner to economize space yy 

and, have a good exposure to light, &c., and 
that this economy on the wholes residts from /i/ 

the foi’ination of leaves in the bud over the ^ [jf 

widest intervals between the 
leaves next below. ^ Leaves 
are arranged in a consider- 
able variety of ways, which 
all fall under two inodes, the 
Vertlcilldte and the Alter- 
nafe t L3 ) , but which may 
also be termed the 
and the Spiral. 

232. Alternate leaves are ^ 

those which stand singly, fyJjM 

one alter another ; that is^, \ jf 

with bue letff to each node // 

A III "‘^>1’ borne 237 



on one height of stem. Verticillate leaves are 
those with two or more at the same height of 
stem, circularly encompassing it, i. e. forming 
a Verticil or Whorl. Verticdlate and wliorled 
are synonymous terms to denote this arrange- 
ment. These two kinds of leaf-arrangement 
are commonly ranked as three, viz. alternate, 
ojiposite, and wliorled. But the opposite is 
only the simplest case of the wliorled, being 


1 For the most comprehensive discussion of phyllotaxy in connection with 
development, and in view of these relations, see Hofmeister, Allgemeine 
Morphologic, § 11, lyid Chauncey Wright, Mem. Amcr. Academy, ix. 389. 

* FIG. 236, Alternate, 237, Opposite, 238, Verticillate or wliorled leaves. 
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that in which the members are reduced to two. This case-Ts 
so much commoner than wliorls of three and of higher num})ei‘s 
that it took from the lirst its special name of opposite, so that in 
descriptions the plirase ‘"leaves verticillate implies more than 
two leaves in the whorl. But it should be kept in* mind that 
“leaves opposite ” is the same as “leaves in whorls of two.” 

23o. The greater number of phsenogamoiis plants (all but the 
monocotyledonous class) begin with verticillate leaves,. mostly 
of the simplest kind (t. <?. cotyledons opjiosite) : some continue 
verticillate throughout ; some change in the lirst leaves of the 
])lumule or after the lirst pair into alternate, and again into 
verticillate in or toward the blossom, in the interior of which the 
alternate arrangement may be again resumed. As Nature passes 
readily from the one mode to the other on the same axis, we 
may expect that the two ma}' be comprised under some common 
expression. But they have not yet beim (*ombined, except by 
gratuitous or somewhat forced hypotheses ; so that for the 
jiresent the}' should be treated in moi'pholog}’ as primarily dis- 
tinct arrangements.^ 

234. Verticillate or Cyclical Arrangement. Here the leaves 
occupy a succession of circles, or form whorls around the stem, 
two, three, four, five, &c., in each whorl. According to the f 
number, the leaves are opposite^ teruate^ (/ui/nafe^ and 

so on. **Thc characteristic of the individual whorl is that the 
members stand as far ai)art from each other as their number 
renders possible, i. e, they divide the circle equally. Thus, when 
only two, or oi)posite, their midribs or axes of insertion have an 
(angular divergence (as it is termed) of 180°; when three, of 
il20°"; when four, 90*^; when live, 72°. 

23o. The characteristic of the whorls in relation to each other 
is, that the members of successive whorls stand over or unde** 
the iiitei’A'als of the adjacent ones. In other words, successive . 
whorls alternate or decussate. This economizes space and light, 
or gives the best distribution which the cyclical s} stem is capa- * 
ble of. And it is in accordance wdth the general conclusion of 
Ilofmeister’s investigation of the origin of pliyllotaxic arrange*-'* 
merits in the nascent bud, viz. that mew members originate just 
over the widest intervals between their predecessors next below. 
/'Thus, in opposjte leaves or whorls of two (Fig. 237), the suc- 
cessive pairs decussate or cross^ at right angles, and so fo iu" 

1 It is readily seen that whorls may he produced by the non-develo]^mont 
of the internodes between the leaves of a series of two, three, five, or more 
in alternate order. The difficulty is that the members df the next whorl do 
not follow the order that they should upon this supposition. 
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sft’aiglit equidistant vertical ranks are produced. In ternate or 
triinerous whorls there are six yeilical, ranks ; in quaternate or 
tetranierous whorls, eight vertical ranks, and so on.^ 

23G. The cases in wliich successive 
pairs of loaves do not decussate at right 
angles, or the members of whorls are not 
exactly sui)erposed to intervals, but as it 
were wind s[)irally (as in Dipsacus, many 
Caryophyllacem, &c.) , may some of them 
be explained by torsion of the stem, 
siK^h as is very manifest in numerous in- 
stances ; and others may be resolved into 
instances of alternate leaves siiiuilating or passing into whorls 
by the non-develo[)ment of internodes. 

237. Alternate or Spiral Arrangement. Here the leaves are 
distjiibut(‘d singly at different heights of the stem, and at equal 
intervals as respects angular divergence. (Fig. 23G.) This angu- 
lar divergence (/. e, the angular distance of any two successive 
leaves) differs in the various kinds of this system of phyllotaxy, 
"but is always large enough to place the leaves which immediately 

1 These vertical ranks have, by some German botanists, been named 
Orthostichif's ; but this technieal Greek is no clearer and no shorter than the 
equivalent English, which answers every purpose. 

' In Liliurn Canadense, superlmm, &c., with whorls of variable number 
of loaves and vague relation to each other (when of the same number some- 
times the members superposed), and above and below passing into the alter- 
nate arrangement normal to tlie family, these whorls are evidently formed 
pf alternate leaves brought together by non-development of internodes. 

Here may also be mentioned the not uncommon anomaly in Fit-cones, 
notably those of Norway SpriKre, the normal phyllotaxy of which is simply 
8])iral, but in occasional instances the cone is composed of pairs of opposite 
cales, spirally arranged, /. e. the pairs not decussating at right angles, thus 
orming double spirals. In the abnormal spruce-cones, the fractions usually 
observed are or or, as expressed by Braun, and 

Braun’s mode of notation for the ordinary succession (/. e. the decussation) 
of opposite leaves is (|)i, the ^ meaning that the two leaves of the pair are 
half the (ureumference of the circle apart, the J denoting that each leaf of 
the'teucceeding pair diverges one fourth of the circumference from the pre- 
ceding. Braun finds cases in which pairs (and equally whorls) are super- 
posed certain species of Mesembryanthemiim and Euphorbia), these 
are expressed in this notation by the formula {4-)^, that is, the corresponding 
leaves of the succeeding pair diverge 180° from their predecessors. He 
^cognizes also some cases of intermediate divergence; such as (^)| in the 
upper leaves of Mercurialis perennifc, on certain stems of Linaria vul- 
garis, (^)^6 exceptionally in the leaves of Epilobium angustifolium and the 
scales of Norway Spruce, exceptionally in the scales of Norway 

Spruce. See Ordiping des Schuppen an der Tannenzapfen, 376, &c. 

FIG. 239. Ground-plan diagram of six trimerous whorls, showing their alternation. 


© 
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follow each other in the ascending order upon different sides G>f 
the axis : it also secures an advantageous spacing of the leaves 
over the whole length of the axis. Their vertical distance from 
each other of course depends on the length which the internodes 
attain, which is a matter of growth and is veiy variable ; but 
their angular distance is fixed in the kind or numerical plan of 
the particular phyllotaxy, and is uniform throughout. 

23<8. The leaves are said to be aUeriiate^ because they, come 
one after another, now on tJiis side, then on that, as they ascend 
the stem. The arrangement is said to be spiral^ because if a line 
be drawn or a thread extended from the base” or insertion of one 
leaf to that of the next higher, and so on, taking in all the leaves, 
it forms a helix, more or less loose or close according to the 
development of the internodes. (See Fig. 242.) This imagined 
spiral fine ascends oontiniioiisl}', without a break ; and on it the 
leaves are equabl}’ laid down.^ 

231). Almost all the ordinary instances of spiral plydlotaxy 
belong to one scries, having very simple arithmetical relations. 
So that this may be taken as the t3q)C, and the few others re- 
garded as exceptions or sometimes as modifications of it. The 
kinds are simply designated b}' the number of vertical ranks of 
leaves: they are teclinically named by i)refixing the proper 
Greek numeral to the word meaning row or rank. The arrange- 
ment called 

Disfichms^ or Two^anked^ is the simplest and among the com- 
monest, occurring, as itTloes, in all Grasses and many other 
monocotyledonous plants, in Lindens, Elms, and many dico- 
tyledonous genera. Here the leaves are disposed alternatel}" on 
exactly opposite sides of the stem (as in Fig. 1) ; the second 
leaf being the farthest possible from the first, as is the third fi’orn 
the second ; the third therefore over the first, and the fourth ovei; 
the second, and so on, thus forming two vertical ranks. The 
angular divergence is here half the circumference, or 180*^ ; and 
the phyllotax}' may be represented b}^ the fraction which desig- 
nates the angular divergence, while its denominator expresses 
the number of vertical ranks formed. 

Tristichous^ or Thrce-ranked^ is the next in the series, and is 


^ But when we reach a loaf which stands directly over a lower and olde^ 
one, we say that one sot or spire is completed, and that this leaf is the first 
of a succeeding? set or spire. From analogy of such an open spire to the 
closed cycle of a whorl of leaves, it is not unusual to designate the former 
likewise as a cycle. Yet it is better (with Eichler) to restrict tliat term, and 
the adjective cyclical, to verticillate phyllotaxy, or to t/horls, to which 
properly and etymologically belongs. 
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fcss coTniiioii, though not rare in inonocotyledonoiis plants. Fig. 
240 illustrates it in a Sedge, and 241 is a diagram in Innizontal 
section, as of a bud ; both 
extending to six leaves or 
two turns.of the spiral. Tlie 
fraction designates this 
arrangement, llie angular 
divergence, or distance of 
the axis of the first leaf 
from the secjond, and so on, 
is one third of the circum- 
iference (or 120°) : conse- 
quently tlie fourth h^af comes 
over the first, the fifth over 
tlie second, the sixth over 
thq third, and so on ; that 
is, the leaves fall into three 
vertical ranks. The spiral 
character here begins to be 
manifest, or becomes so by 
drawing a line on either fig- 
ure from the axis or midrib 
of the first leaf to that of 
the'second, and so on to the 
sixth, forming a helix of 
two turns. ^ 

Pentasfickoifs^ or Five-ranked^ sometimes termed the quincuncial 
•arrangemimt. This is the most common in alternate-leaved 
dicotyledonous jdants. Jt is shown in Fig. 23G (on a branch 




(passing the shorter way) 
or 144°. But the spiral line makes two turns I’oimd the stem, 
on which six leaves are laid down, with angular divergence off, 


LTIk; line is supposed to follow the nearest way, and the divergence is 
counted as this being the simplest and most convenient. If for any reason 
the longer way is preferred, then the angular divergence would be expressed 
by tbe fraction 

•FIG. 240. Piece of a stalk, with the sheathing bases of the leaves, of a Sedge-Grass 
tOarex crus-corvi), showing the three-ranked arrangement 241. Diagram of the cross- 
section of tlie siinie. The leaves are nujibcred in succession. 

FIG. 242. Diagram of position of six leaves in the five-ranked arrangement; a spiral 
lino is drawn ascending the stem and passing through the successive scars which mark 
the position of the leaves from 1 to 6. It is ma<le a dotted line where it passes on the 
opposite side of the stein, and the scars 2 and 6, which fall on that side, are made 
ftinter. 24.3. A plaife horizontal projection of the same; tl»c dotted line passing from 
the edge of the first loaf to the second, and so on to the fifth loaf, which completes the 
turn ; as the sixth would come directly before, or within, the first. 



124 PHYLLOTAXY, OE LEAF-AKEANGEMF:NT. 


and the sixth is the first to come over any one below ; the 
seventh comes over the second, the eighth over the third, <fec. 
The leaves are thus brought into five vertical ranks ; but these 

§ five leaves are laid down on two turns of the 
helix (the sixth beginning the second revolu- 
tion) ; the angular divergence of the leaves in 
ordi‘r is f, or 144° ; the angular distance of 
the vertical ranks, 72°. This is a very advan- 
244 tageous distribution for ordinary foliage on 

erect or ascending branches. Its formula is ?, exi)ressing the 
angular divergence, the denominator also indicating the number 



of vertical ranks, the nnnier- 
ator indicating the number 
of revolutions made in add- 
ing one leaf to each rank. 

Fig. 244 illustrates this ar- 
rang(‘ment on a cone of 
Aineri(^an Larch, the scales 
of which are homologous 
with leaves, the numbei’s 
in sight are aflixed, and those of the \Vhole 
cone displayed on a plane at the side. 

Octosfichons^ or Eight-ranked^ a less common 
arrangement, occurs in the Holly, Aconite, 
the radical leaves of Plantago. It has the 
angular divergence of 135°, or 2 of the cir- 
cumference, and the leaves in eight ranks, 
the ninth over the first and at the comi)letion 
of the third revolution : it is therefore repre- 
sented by the fraction 

240. The obvious relationVof the fractions 
representing the primarj' forms of 
spiral phyllotaxy, are that the sum of any two 
numerators is the numerator of the next syc- 
ceeding fraction, and the same is true of the 
denominators ; also the numerator is the same, 
as the denominator of the next but one pro- 
ceeding fraction. Following these indications, 



the series may be extended to / 3 -, /p, Now these 


FIG. 244. A cone of the Bmall-fruifced Auferican Larch (Larix Americana), with 
the scales numbered^ exhibiting the five-ranke<l arrangement. 

FTG. 245. An offset of the Houseleek, exhibiting the 5-13 arrangement; the leaves 
in sight numbered, the 14th over the first, the 19th over the Gth, &c 

FIG. 246. Cone of White Pine (Piuus Strobus) with scales muLbered from bottouy 
and some secondary spirals marked. 
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cf[s(is actually occur, and ordinarily onl}'^ these. ^ The 

are not uncommon in foliage. The rosettes of the llouse- 
leck exhibit the or thirteen-ranked arrangement, as also does 
the cone of Pimis Strobus, the 14th leaf falling over tlie first. 
(Fig, 24G*) The 7/1 is perhaps little less common in foliage 
upon very short internodes, as likewise are higher ranked 
numbers ; and in many pine-cones and similar structures 
and ph 3 dlotaxy ma. 3 ’ be rcadil 3 " made out. This actual series, 
‘n answers to and may be expressed by the con- 

tinued fraction, 4 -|_ 1 

’ I + ] , &C.2 


1 When other instances are detected, tliey arc found to belong to other 
series, following the same law, such as the rare one of §, 

® “ The ultimate values of these continued fractions extended infinitely 
are (!o»nplements of each other, as their successive ai)proximations are, and are 
in effect the satne fraction, namely, the irrational or incommeas urate inter- 
val which is supposed to be the perfect form of the spiral arrangement. 
This does, in fact, possess in a higher degree than any rational fraction the 
property common to those which liave been observed in nature ; though 
practically, or so far as observation can go, this higher degree is a meie 
refineiVjent of theory. For, as we shall find, the typical irrational inter- 
val differs from that of the fraction f by almost exactly a quantity 
much less than can be observed in the actual angles of leaf-arrangements.” 
'‘Oi^this j)eculiar arithmetical property .... depends the geometrical one, 
of the spiral arrangement, which it represents ; namely, that such an arrange- 
ment would effect the most thorough and rapid distribution of the leaves 
around the stem, each new or higher leaf falling over the angular space be- 
tween the two older ones which are nearest in direction, so as to subdivide it in 
the same ratio in which the first two, or any two successive ones, divide the 
^circumference. But, according to such an arrangement, no leaf would ever 
fall exactly over any other; gnd, as I have said, we have no evidence, and 
could have nfine, that this arrangement actually exists in nature. To realize 
simply hnd purely tl^e property (»f the most thorough distribution, the most 
fcomplete exposure of light and air around the stem, and the most ample 
elbow-room, or space for expansion in the bud, is to realize a property that 
exists separately only in abstraction, like a line without breadth. Neverthe- 
less, practically, and so far as observation can go, we find that the fractions 
I and * 1 ^ 5 » , &c., which are all indistinguishable as measured values in the 

plant, do actually realize this property with all needful accuracy. Thus, 
I = 0.025, = 0.615, and ^8^ = 0.619, and differ from k [the ultimate value 

to which the fractions of this series approximate, or what is supposed to be 
the type-form of them] by 0.007, 0.003, and 0.001 respectively ; or they all 
differ by inappreciable values from the quantity which might therefore be 
wiade to stand for all of them. But, in putting k for all the values of the 
series after the first three, it shouUkbe with the understanding that it is not 
so employed in Its capacity as the grand type, or source of the distributive 
character which they have, — in its capacity as an irrational fraction, — but 
simply as being indistinguishable practically from those rational ones.” — 
§hauncey Wriyht, in Metn. Aniei'. Acad. ix. 387-390. 




126 


PHYLLOTAXY, OR LEAF-ARRANGEMENT. 


241 , The four loading grades of alternate leaf-arrangement, 
namely, those with angular divergence of 

^ = f=144° 

are represented bj' rational fractions, or have the angle of 
divergence commensurate with the circumference. The leaves 
should therefore be in strict vertical ranks, or, to use the term 
proposed by Bravais, rectiseruil . But beyond this grade tlie 
angle of divergence becomes irrational to the eircumfcTcncc ( in the 
yV = 138° 27' 41.54^', in JV = 137° S' 34.29", in the deduced 
typical angle to which these higher forms more and more 
approximate, 137° 30' 28"), and so theoretically no leaf is 
exactly supei'posed to any preceding one. 'riie leaves thus 
distributed on an infinite curve arc by Bravais said to be 
c ^iseriaL But (as stated in accompanying note) the devia- 
tion from verticality is practically inappreciable, and even 'the 
difference between ix and A:c., is too slight and variable in 
many cases for certain determination. Any and all of the higher 
grades, and practically one as low as the secures the utility of the 
theoretical angle, viz., that “ by^ which the leaves would l)c dis- 
tributed most thoroughly and rapidly around the stem, exj)osed 
most completely to light and air, and provided with the great(\st 
freedom for symmetrical expansion, together with a com))act 
arrangement in the bud.” Even in the simpler grades of com- 
monest occurrence, each leaf (according to Wright) is so placed 
over the space between older leaves nearest in direction to it as 
al way’s- to fall near the middle of the space, until the circuit i^ 
completed, when the new leaf is placed over an old one.^ 

242. It is to be noted that the dislichous or \ ^'Rl’iety gives 
the maximum divergence, viz. 180°, and that4.he tristiclious or 
^ gives the least, or 120° ; that of the pentastichous or % is nearM 
the mean between the first two ; that of the |, nearly^ the mean 
between the two preceding, &c. The disadvantage of the two- 
ranked arrangement is that the leaves arc soon superposed and 
so overshadow each other. This is commonly obviated by, the 
length of the internodes, which is apt to be much greater in this 
than in the more complex arrangements, tlierefore placing them 
vertically’^ farther apart ; or else, as in Elms, Beeches, and the 

a’ 

^ This corresponds with Hofmeister^s general rule, that *^ncw lateral 
membors have their origin above the widest gaps between the insertions of 
the nearest older members.” Yet the fact that the character of the leaf- 
arrangement is laid down at the beginning in the bud do^ not go far in tlje 
way of the mechanical explanation which he invokes. 
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like, the hraiK^lilets take a horizontal position and the peti- 
oles a quarter twist, which gives full exposure of tlie iq)[)erj 
face of all tlie leaves to tlie light. The J and with dimin- 
ished divergence, increase the number of ranks ; the g and all 
beyond, wqth mean divergence of siu^cessive leaves, effect a more} 
thorougii distribution, but with less and less angular distance 
between the vertical ranks. 

212'*. The helix or primitive spiral upon which the leaves 
successively originate ascends, sometimes from left to right, 
sometimes from right to left,^ coinmonlj" without cjjiange on tlie 
same axis, and prevailingly uniform in the same species ; but' 
^ occasionally both directions occur in the same individual. The ;; 
earliest leaves of a stem or braqcli, or the last, are often on a 
different order from the rest ; or (as already stated) the spiral 
may change into the cycli(;al, or vice versa, 

248. Tlic relat ion of the jihyllotaxy of a branch to the leaf 
from the axil of whicih the branch springs is somewhat various. 
But in Dicotyledons, the first leaf or the first pair of the branch is 
mostly transverse ; that is, the first leaves of the branch stand to 
the right or left of the subtending leaf. In Monocotyledons, the 
first branch- leaf is usually parallel to and facing the subtending 
leaf, as shown in Fig. 304. 

244. When the intornodes are considerably^ lengthened, the 
nornfial siqierposition of leaves is not rarely obscured by torsion 
of the axis : indeed, this may equally occur in short internodes, 
sometimes irregularly or in opposite directions, sometimes uni- 
foimly in one. Thus, in Pandanus utilis, or Screw-Pine, of 
tristichous arrangement, the three compact vertical ranks be- 
come strongly spiral by a continuous torsion of the axis. The 
later leaves 5f Baptisia iierfoliata , which are normally distichous, 
become one-ranked by an alternate twist, right and left, of the 

^?|uccessive internodes. 

245. When the internodes are short, so that the leaves approx- 
imate or overlap, it is difficult or impossible to trace the suc- 
cession of the leaves on the primitive spiral, but it is easy to 
see which are superposed. The particular phyllotaxy may then 
be determined by counting the vertical ranks, which gives the 
denominator of the fraction. But in compact arrangements 
those vertical ranks are commonly less manifest than certain 
dldique ranks, which are seen to wind round the axis in oppo- 
site directions. (See Fig. 245, "^46.) These are termed second- 
ary spirals^ also by some parastichies. These oblique spiral 

^ That is, of the observer and as seen from without. See p. 61 , foot-note. 
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ranks arc a necessary c()nse<}nence of the regular ascendKig 
arrangement of [)arts with (Mjnal intervals over the circumference 
of the axis ; and, if the leaves are numbered consecutively, their 
numbers will necessarily stand in arithmetical progression on the 
oblicpie ranks, and have certain obvious relations w^tli tlie pri- 
niaiy spiral which originates them, as will be seen by projecting 
them on a vertical plane. 

245“. Take, for example, the g arrangement, where, as in the 
diagram annexed to Fig. 244, the primitive spiral, written on a 
plaiui surface, appears in the numbers, 1, 2, 3, 4, 5, 6, and so 
on : the vertical I’anks thus formed are necessarily the numbers 
; 4-9-14; 2-7-12; 5-10-15; and 3-8-10. But two^ 
l)arallel oblique ranks are equally apparent, viz. 1-3-5, which, 
if we coil the diagram, will be continued into 7-9-11-13-15 ; and 
also the 2-4-G-8-10 continues into 12-14, and so on, if the axis 
be pi’olonged. Here the circumference is occupied by two secon- 
daiy lefl-hand series, and we notice that the common difference 
in the sequence of numbers is two ; that is, the number of the 
parallel secondary spirals is the same as the common dilh^reiice qf 
the number’s on the leaves that compose them. Again, there are 
other parallel secondary spiral ranks, three in nLinibor,®which 
ascend to the right ; viz. 1-4-7, continued into 10-13 ; ^-G-9-12, 
continued into 15 ; and 5-8-1 1-14, &c. ; where again the common 
difference, 3, accords with the number of such ranks. This fixed 
relation enables us to lay down the proper numbers on the leaves, 
when they arc too crowded for directly following their succes- 
sion, and thus to ascertain the order of the primary spiral series 
by noticing what numbers come to be sui)erposed in the vei4i- 
cal ranks. Thus, in the small cone of the American Larch 

I 

(Fig. 244), which usually completes only three heights of Jeaves, 
the lowest, highest, and a middle one maltc a vertical row 
which faces the observer. Marking this first scale 1, and county 
ing the parallel secondary spirals that wind to the left, we find 
that two occupy the whole circumference. From 1, we number* 
on the scales of that spiral 3-5-7, and so on, adding the com- 
mon difference 2, at each step. Again, counting from the -base 
the right-hand secondary spirals, we find three of them, and 
therefore proceed to number the lowest one by adding this com- 
mon difference, viz. 1-4-7-10 ; then, passing to the next, .on 
which the No. 3 has already been fixed, we carry on that se- 
quence, 6-9, &c. ; and on the*third, where No. 5 is already 
fixed, we continue the numbering, 8-11, &c. This gives us in 
the vertical rank to which No. 1 belongs the sequence 1-6-1 1 , 
showing that the phyllotaxy is of the five-raiiked, or f ord^sr. 
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It fuillier noticeable that the smaller number of ])arallel sec- 
oiuiUry spirals, 2, agrees with the numerator of tlie lrac;tioii in 
this the f arrangement ; and that this number, added to that of 
the parallel secondary si)irals which wind in the opposite direction, 
viz. 3, gives the denominator of the fraction. This holds good 
throughout ;* so that we liave only to count the number of i)ar- 
allel secondary spirals in the two directions, and assume the 
smaller number as the numerator, and the sum of this and tlie 
larger nbmber as the denominator, of the fraction which ex- 
presses the angular diverg(*nce sought. For this, we must, how- 
ever, bijce the order of secondaiy spirals nearest the vertical 
^ank in each direction, when there arc more than two, as in all 
the higher forms. But, in all, it is necessary to count only the 
most manifest secondary s[)iral of eac;h dirtaition in ord(‘r to 
lay down the proper number on the leaves or scales, and so deter- 
mim' the phyllotaxy.^ In a rosette of the leaves of IIousehM'k 
(Fig.* 240) and a cone of IMiius Strobus (Fig. 240), the num- 
bers which can be seen at one view are ap[)eiided, and in tins 
latter the cons[)icuous secondary spirals are indicated : one to 
left with a common difference of 5 ; and two to the right, of 
which the most depressed and prominent has the common dif- 
ferenoe of 3, tlie other, nearest the vertical, the common differ- 
ence 8. The 14th leaf is superiiosed to the first, indicating the 

aruang(‘nient. The same conclusion is derived from tlie num- 
ber of the higher spirals, the smaller 5 for the numerator, and 
this added to 8 for the denominator. Ttie mathematical discus- 
sion of these relations, and of the whole subject of phyllotaxy, 
le^ds into interesting fields. But this sketch may suffice for 
botanical uses. 

24G*. Relations of Whorls to Spirals. Vertieillato and alternate 
phyllotaxy, or whorls and spirals, in all complete exemplilica- 
tyjns, arc to be considered moriihologically as distinct modes, 
rtbt to be pracdically homologized into one. Nevertheless, transi- 
tions between the two, and abru})t changes from one to the other 
. on the same axis arc not uncommon, the former especially in 
the foliage, the hitter in the blossom. If the spiral be assumed 
as the funda|||wital order, it is not difllcult to form a elear con- 
ception as to ROW such changes come to jiass. A single whorl 

^ In applying this method to the determination of the phyllotaxy of a 
cone, or any such assemblage of leave®, the student should be warned that, 
although the cones of Pines and Firs are all normally on the alternate plan 
(while those of Cypresses are on the verticillate), yet in individual eases 
(common in Norway Spruce) the cone is plainly made up of pairs of oppo- 
site Scales which are tpirally arranged. See note under 236. 

0 
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ma}’ most naturally be produced b}* the non-development of« the 
internodes betwc^en any two, three, or more alternate leaves. 
Two proximate distichoiisly alternate leaves would thus Ibrm a 
pair ; the three leaves belonging to one turn of the spiral in the 
tristichous (J) arrangement would compose a trimerous whorl; 
the five leaves of the two turns in the pentastichous (?) arrange- 
ment, a 5-merous whorl, &:c. Verifications of this conception, by 
whorls brc'aking up or reverting to si>irals, are occasionally met 
with, and the successive overlapping in spiral order of the 
members of a trimerous or pentainerous whorl is very common. 
The few instances among phaiiiogamous plants in which the 
leaves are opposite and all in the same plane ^ (that is, the sue/ 
cessive pairs superposed) mp 3 " be deduced from the distichous 
alternate mode becoming opposite without further change, b}" 
the simple suppression of alternate internodes. The fre(|uent 
disjunction of the members of the pair in similar and analogous 
cases goes to confirm this view. But the characteristic of whorls 
ordinaril}" is that proximate whorls alternate, that pairs de- 
cussate. Wo cannot homologize this with spiral phyllotax}" ; 
for in this lies the fundamental ditference between the two plans. 
We can explain it only by a I'eference to llofraeis tor’s law, which 
generally governs leaf-origination as to position, namelj", that 
succeeding leaves appear directly above the intervals between 
the nearest preceding (241, note) : this gives decussattoii or 
alternation of successive pairs or whorls.^ 

247. Hypothesis of the origin of both. Instead of regarding 
the 8 [)iral path on the stem which connects successive alternate 
leaves as a purch" formal representation, it rna}- be conceived to 
be the line along which the memberi^ in some original form wore 
phy’sically connected, in the manner of a leaf-like expansion 

1 As in Lorantlius Europteus, &C!., according to Braun. See 236, note. ’ 

2 This renders the verticillate an advantageous arrangement, perhaps ilu 
less so than the distribution which spiral pl^dlotaxy effects. Both must he 
considered to have been determined by and for their respective utilities, and 
to have been independent determinations. For “ there is no continuity or 
principle of connection between spiral arrangements and whorls ” (Cluiuncey 
Wright) ; since, altliough individual whorls are easily reducible to spirals, 
each succession is an absolute break of that s^^stem. 

As whorls of four members often (as especially in calyx, bracts, &c.) may 
and sometimes should be viewed as two approximate pairs, so even the spiral 
of five members, as in a quincuncial calyx, has been conceived to consist of 
two whorls, one of two, the other of three loaves, the second alternating with 
the first as nearly as possible. But this appears far-fetched and of loose 
application. It is much clearer as well as simpler to regard the alternate 
as the fundamental phyllotaxy, and to deduce individual whorls from spirals, 
if need be, rather than to imagine spirals as somehow Evolved from wlfbrls. 
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resembling a spiral stairwa 3 \ IJi)on this supposition, the leaves 
would be the relies, or rather the advantageous results, of the 
segmentation oF sucli a frond-like 
expansion, the segments separated 
through the development of the 
stem in kuigth and firmness, and 
modified in the various adaptations 
to the conditions of higher vege- 
table life ; even as leaves themselves 
are modified into tendrils, bud- 
scales, petals, or other usefull}^ specialized structures. The t 3 "pe 
\)n this conception would be a frond, consisting of 
an elongating axis with a continuous leaf-blade on 
one side, and this taking a spirall 3 ' twisted form. 

But.the frond of Fucaceous Algae, Ilepatica?, and the 
like, .is two-bladed. WJjile a ono-bladed frond, or 
wdth one blade suppressed, might be the original of 
alternate-leaved spirals, the two-bladed frond, simi- 
larly broken up, would give rise to the ojiposite or 
other varieties of vcrticillate arrangement.^ 

248.'FascideiLfiftyes need to be mentioned here, 
in order that they may be excluded from ph 3 'llotax 3 \ 

The 3 ’ arc sim])l 3 ' a cluster or tuft of leaves, belonging 
to more than one node, and left in a crowded con- 
dition because the internodes do not lengthen. They 
ma 3 " belong either to the alternate or the vcrticillate 
series. In Barbeny and in the Larch (Fig. 247), 
tlit‘ 3 ' are evidently alternate ; and they may be inferred 
to be so in Fines (Fig. 248.), or even ma 3 ’ be seen to 
be so in the bud-scales which form the sheath sur- 
rounding the base*of the 2, 3, or 5 foliage-leaves. 

/.n Junipers, the loaves of the fascicles are in the 
verticillate order. 24 s 

1 This is the conception of tlie late Channccy Wriptht. See his elaborate 
and most suggestive essay in Mem. Anier. Acad. Arts and Sciences, ser. 2, 
ix. S79, mainly reprinted in Philosophical Discussions (posthumous), 20(5-328, 
in which the whole subject of phyllotaxy is acutely discussed, especially 
in its relation to questions of origin and developed utilities. His conception 

eFTG. 247. Piece of a branch of the Larch, with two fascicles of leaves, i. c. two very 
short and stout braiichlcts, bearing scars of former leaves or bud-scales below, and a 
dense cluster of leaves of the season at summit. The main axis bears scars from which 
the alternate leaves of the developed axis of the preceding year 8ep)aratc<l. 

FIG. 248. Piece of a branch of Pitch Pine, witli three loaves in a fascicle or bundle 
in the axil of a thin scale (a) which answers to a loaf of the main axis. The bundle is 
suurounded at the basc^by a short sljealh, formed of the delicate scales of the axillary 
bud, of which the three leaves are the developed foliage. 
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Section II. Disposition of Leaves in the Bud. 

249. Vernation and ^Estivation arc terms in general use, under 
whicli the disposition of leaves in the hud is treated. The first 
relates to ordinary leaves in this earl^' condition ; the second, to 
the parts of a flower-bud ; not, however, as respects insertion, 
or position on the axis, which is phyllotaxy (231), but as to 

the ways in which they 
are coiled, folded, over- 
lai>i)ed, &c., eithei 7 ? 6 T.sv? 
or i liter sc . Pr a* foliation 
and Prcejloration arc 
et^'inologi (*a lly better 
terms, substituted ly 
Richard.^ 

250. The descriptive 
terms which relate to 
individual l(‘aves or 
l)arts, wheth(*r of foli- 
age or blossom, mostly range themselves under the heads of 
plications or of enrolling, and are such as the following, the 
sectional diagrams of which arc copied from the original figures 

would make tlie two plans equally primordial. But the freodoni with 
which these actually interchange on the same axis greatly favors the less 
hypothetical view that whorls may he condensed spirals. This a.ssunies 
only the well-known fact that internodes may be conjpletely non-develo])ed. 

^ Better formed and more expressive terms: but the Linmean ones are 
most in use, and, though fanciful, are not misleading. In English desiTipthm, 
it is as convenient and equally terse to say that the parts are imbricate, val- 
vate, &c., in the bud.” Ijinna?us, in the I’hilosophia Botanica, desvirlbed 
these dispositions of leaves in the bud under the term Foliatio, — not 'a happy 
name, — but did not treat of them in the flower-bud. Later, in Termini 
Botanici (Amoen. Acad. vi. 1702, reprinted by Giseke in 1781), he intn).^ 
ducod the words Vermith and in their now current botanical sense, 

to designate, not the time of leafing and of flowering (spring and summer, 
condition), but the «li.sposition of the parts in the leaf-bud and flower-bud 
(at least of the petals) as respects foldings, coiling, &c., of single parts, and 
modes of overlapping or otherwise of contiguous parts. The terminology 
as regards single leaves, Linnaeus fixed nearly as it now remains. That of 
leaves or their homologues in connection, and as respects the flower-bud, was 
very imperfectly developed until its importance (and much of its termi- 
nology') was indicated by Robert Brown, in his memoir on Proteaceie, fSQp, 
in the Prodromus a year later, and in ^ther publications. 

Ptyn's (the Greek name) is coming into use as a general term for the 
folding, &c., of single parts. 

FIG. 249-254. Llnnaean diagrams of sections of leaves in the bud. 249. Condupli- 
cate. 250. Plicate or plaited 251. Convolute. 252. Eevolute*. 253. Involute. t554, 
Circinate or Circinal. 
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in tk€ Fhilosophia Botunica of Liiinii?iis. They were applied 
only to foliage, but they arc equally applicable to floral parts. 
Leaves, and all homologous or similar organs, if not simply 
plane, will be either bent or folded or else more or less rolled up 
in the bud. ’The first three of the following terms relate to the 
former, the remaining terms to the latter. They are as to the 
mode of packing 

Plicate, ov Plaited (Fig. 250), when folded on the several ribs, 
in the manner of a closed fan, as in Maple and Currant. This 
occurs only in certain palinately veined or nerved leaves. 

Oondaplicate (Fig. 249), when folded lengthwise, or doubled 
up flat on the midrib, as in Magnolia ; a very common mode. 
The upper face of the leaf is always witliin. 

lieclinate or Jvjlcxed^ when the upper i)art is bent on the 
, lower, or the bladci on the jietiole, as in the Tulip-tree (the blade 
of wlweh is also eonduplieate) . 

Corwolafe (Fig. 251), when rolled up from one margin, i,e, 
one margin within the coil, the other without, as in Apricot 
and Cherry. 

Involute (Fig. 253), both margins rolled toward the midrib 
on the upper face, as the leaves of AVater Lih , Violet, &c. ; 
also the petals of Steironema and Tremandra. 

RevQlute (Fig. 252), similarly rolled backward from both 
margins, as the leaves of Azalea and lioseniary. 

Oirdnal or Circinaie (Fig. 254), when coiled from the apex 
downward, as the leaves of Drosera and the fronds of all the 
true Ferns. 

Corru<fate or Crumpled., as the petals of a Poppy, applies 
to the irregular crninpling of the otherwise plane corolla-leaves. 
This is a consecpience of rapid growth in length and breadth 
. in a confined space. 

- 251. The Ptyxis (or folding, &c.) of an individual leaf, of 
which the foregoing modifications are the principal, should be 
distinguished from the arrangement in the bud of the leaves of 
a circle or spiral in res[)ect to cJtich other. The interest of the 
latter centres in the flower-bud, i.e, in lestivation. To this the 
following exposition is devoted, although sometimes applicable 
to leaf-buds also.^ 

252. The disposition of parts in aestivation, in respect to 
each other, is the result parti}' of their relative insertion, that is 

1 In the fiucceediiig paragraphs, it becomes necessary to presuppose so 
much knowledge of tlie flower as is implied in the free use of such terms as 
calyx and corolla, sepals or calyx-leaves, and petals or corolla-leaves. See, 
if need be, Chapter VI. Sect. I. 
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their phyllotaxy, and parti}' of the way in whi(;h they coipport 
when their margins meet in growth. Those leaves wliieh are 
within, or of higher insertion on the axis, will almost necessarily 
1)0 enclosed or overlapped: those which are members strictly 
of the same whorl or (jycle may fail to come into contact, or 
may meet without overlapping at the contiguous margins or 
apex ; yet they may be overlapped, since they may have grown 
unequally or some a little earlier than their fellows.. Conse- 
quently, no perfectly clear line can be drawn in the flower between 
cycles and spirals except by their mode of suc(*ession. More- 
over, mstivation strictly so called should be concerned only 
with the disposition among themselves of the several membefs 
of one whorl, or of one complete spiral. 8o the alternation of 
contiguous whorls, as of the three inner with the tliree outer 
flower-leaves of a Lily or a Tulip (the nlternative testivation of 
DcCandolle), is a matter of phyllotaxy, not of lestivation., The 
latter is properly concerned only with the relations of each three 
leaves to each other. ^ 

^ 2o3. The proper estivations may be classified into those in 
which the parts do not overlap, and those in which ihoy do. Of 
the first, there are two kinds, the open {cpst, 
aperta) and the valmfe, both charaeterizi'd and 
nam(‘d by Brown. Of the second, there is 
one leading kind, the imbricate (adopted by 
Brown from Linmeiis), with subordinate modi- 
fications.® Accordingly, the estivation is 
said to be 

254. Open or Indeterminate {a^st, apefla)^ 
when tlie parts do not come into contact in the,,, bud, so as to 



^ The same applies to the two sets of sepals and of petals in Barberry, in 
Menispermum, and of the petals in Poppy, &c. (350). 

Linnaeus, indeed, has, “ yEshVaao valvata^ si petala se expansura instar 
glumic graminis ponuntur,” — the name, but not tlie thing: the glumes of 
grasses are not valvate in the botankial sense. So the term as to its proper 
use may be said to originate with H. Brown. 

8 For a brief discussion of -Estivation and its Terminology,” see Amer. 
Jour. Sci. ser. •‘1, x. 330, 1875. 

As to names, it is perhaps more correct to say of the tvstiv&lion that it is 
imhrirative, conrobitire^ valvular, &c. Uvst. imhrirativa, courolutiva, valraris, &e.), 
but of the leaves or pieces, that the^ are imhricate, convolute, vnlvafe, &<5., in 
aestivation ; but such precision of 'form will seldom be attended to in botan- 
ical descriptions. 

FIG. 25.5. Diagrammatic cross section of an unoi»ened flower of Linden: its outer 
circle of floral leaves (sepals) valvate in the bud; the inner (Jietals) between coniblute 
and imbricate. 
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cover those within. The most familiar case is that of the petals 
of Mignonette and the whole genus Reseda. 

255. Valvate or Valvular^ when the margins meet squarel}* in the 
bud, without any overlapping, like the valves of a dehiscent cap- 
sule. Familiar examples are afibrded by the calyx of the Linden 
(Fig. 255) ; also that of the Mallow, Rhamnus, Fuchsia, and the 
whole of the several natural orders to which these belong. A 
moditicatiou of this, caused by some induplication or involution 
of the edges of the indi\ idual leaves, occurs in most species of 
Clematis: in Clematis Virginiana, they 
merely [)rqject within {vdlmte-indiipli- 
\'ate) ; in Clematis Viticella, they are 
conspicuously involute {valvafe-inQolute)^ 
or valvate with margins involute. Some- 
times (as in the calyx of certain Malvaceae) the joined edges 
projyc't outwardly (or arc valvate with reduplicate margins) , but 
only slightl}' so. 

25G. Imbricate or Imhricative is the general name for aistiva- 
tion (or vernation) with overlapping. The name is taken from 
the overlapping of tiles or shingles on a roof, so as to break 
joints or cover edges. It was first applied, ly Linnanis, to 
leaves or scales on a stem, when thickly set and incumbent in suc- 
cessive ranks or heights, the u[iper partly covered ly those next 
below. The involucre of an Aster or of the common Sunflower 
is a typical illustration ; as also the leaves of a Camellia-flower, 
the sepals as well as the petals ; and the sepals or outer leaves 




of a Flax or a Geranium-flower afford a simpler but similar 
instance, although, from the parts being nearly of the same siz(j 
and at the same height, the overla[)ping is lateral instead of 
obviously from below. Fig. 258, 259, and the outer part of 
2(10, also the inner leafy circle of 255, illustrate in diagram this 
Jrile and simple imbricative m^stivation of a definite number of 


FKi. 250 Valvate-lii<luj>licate tlowSr-Ieaves (calyx) of Cleiiiatiw Virginiana, &c. 
257. Valvafe-involute, aw in C. Viticella, 

FIG. 258-260, Imbricate jewtivation: 2.58, in two whorls of three leaves each (calyx 
and corolln); 200, same of five leaves in the outer circle, those of the inner circle con- 
#dute; 259, a singlq set of three imbricated leaves (in the corolla of Magnolia), 
almost completely encircling each other. 
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parts. ^ It is characteristic of it that some parts (one or more) 
afe wholly exterior or covering in the bud, and others (one at 
least) interior or covered, at least the margins. Imbricative 
aestivation, it will be seen, naturally attends alternate or si)iral 
phyllotaxy (248, and see Fig. 242, 243) ; and if it be main- 
tained that these sets of three, five, &e., in the blossom are not 
dei)ressed spirals, but whorls or cycles (as may commonly be 
the ease in the corolla, but hardly in the calyx) , it is not less 
true that the i)arts are apt to comport themscdves in the exact 
manner of a depressed spiral. The kinds of regular imbrication 
of alternate leaves, &c., may be specified by the terms or frac- 
tions expressive of the particular grade of phyllotaxy {l^ J, f,' 
I, &c.). But some of them lyive received special names, which 
may be employed, as subordinate to the general denomination of 
imbricate. The most important of these are the 

Eijuitant^ where leaves override, the older successively astride 
the next younger. The typical instance is that of ancipital or 
two-ranked (-^) condu plicate leaves, successively clasping, at least 
next the base, as in Iris, Fig. 217. In what Linnyeus termed 
equltant-triquetrous (well seen in Fig. 210, 241), the leaves arc 
three-ranked (being of the J order), and each imperfectly 
conduplicato. 

Qaincancial aestivation (as in the outer part of Fig. 200) is 
simply the imbricate jestivation of five leaves (;^), in which 
necessaril}" the first and second are external, the fourth and fifth 
internal, and the third with one margin external, where it over- 
lies the fifth, and the other internal, where it is covered by 
the first. 

Alternative mstivation, as already stated (252), comes from 
verticillate or cyclic phyllotaxy, and the alternation of successive 
whorls. When two such whorls, say of three" leaves each (as in 
Fig. 258) , are so condensed or combined as to form apparently 
one set or circle of six members (as in the flower-leaves of most 
Ijiliacese) , three members alternate with and are covered by the 
other three, and this sort of imbricate aestivation is produced. 
More properly, the two series are to be considered separately. 
Where the parts are four (as in Fig. 395) , the normal imbrica- 
tion is decussate, two exterior and two interior. This is some- 


^ All the examples referred to result from alternate or spiral phyllotaxy, 
the former of higher series, the latter of the ^ (Fig. 258, 250), and of the \ 
(Fig. 2G0) order. Instead of separating (with DeCandolle and others) the 
\ arrangement as different in kind from the imbricate (under the name of 
quincuncial aestivation), we should count it as a typical C(^se. Otherwise the 
i arrangement might equally claim a generic distinction, also the &c. 
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times a clear case of binary instead of quaternary, i, e, to be 
counted as two pairs of opposite leaves ; yet it may be a single 
whorl of four, notwithstanding tht; imbrication. Or these four 
leaves may even, in some eases, be regarded as a portion of a 
depressed. spiral, say of the | order witli one piece omitted, and 
the others adjusted so as to 1111 the space. 

257. There are various deviations from normally' iinbricative 
aestivation, especially where the members are five, occurring 
some in regular but more in irregular flowers, which need not Ixi 
referred to here. One, for whi(‘h no specific name is requisite, 
is a case merely of exc(‘ssivc overlapping in the regular way ; 
namel}', where eacili piece completel}'^ and concent ricailly encloses 
the next interior, as shown in Fig. 259, rejn’esenting three petals 
of Magnolia Umbrella. This the French botanists have called 
convolute mstivation, because the individual leav(‘s are involute 
in p, manner approa(*bing the convolute vernation of Liniueus. 
Another is tin*, Vexillar^ as in the Pea tribe (Fig. 300), where 
members which should be external have somehow developed as 
internal, lioth in (jalyxand corolla. A third (vvhich has received 
the usually quite meaningless name of Cochlear^ s])Oon-like, 
and is also that to which most F^rench botanists singularly re- 
strict the name of iinbricative) is a state exactly intermediate 
between the (luincuncially imbricate and the convolute or 
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contorted, ^n it^ one leaf is wholl}" outside, one wholly inside, 
and three with one margin inside and the other outside. It occurs 
under two modifications, viz. with the innermost leaf remote from 
the outmost (Fig. 2G1), and with it next to the outermost as in 
Fig. 262. In view, of the intermediate character, we had 
applied to this the somewhat awkward name of Convohite-imhri- 
cate,^ To bring Fig. 261 back to the quincuncially imbricate 

It would not bo amiss, therefore, to name one of these modes, viz. that 
«of Fig. 261, Subimhricate, and the other, Fig. 202, Subconvohite. George 

FIG. 261. Qiiincuticlal imbricate Aodifted toward convolute by one edge of the 
second leaf developing inside instoail of outside of the adjaecnt edge of the fourth. 

FIG. 262. Convolute modifted toward imbricate by one leaf having a margin inside 
instead of outside its neighbor. 

^ FIG. 263. ConvoJ^ute, or convolutive, or contorted (twisterl) .'estivation, in diagram. 
In these three diagrams, the dark circle above represents the position of the axis, the 
flowers being axillary. 
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form, we have only to reverse a single overlapping on the left- 
hand side of the figure. To restore Fig. 202 to tlie convolute, 
we have only to reverse a single overlapping at the lower right- 
hand side. Changes like these, or the reverse, are not rare in 
several species, i)articularlj in the corolla. The noymal form 
and the deviation often occur in different flowers on the same 
individual, thus indicating an easy passage between the imbricate 
icstivation in the proper sense and the 

2i38, (Jonvolafe^ otherwise called Ohvolute or Contorted^ or 
Twisted^ Fig. 203, and inner circle of Fig. 200. Here each leaf 
successive!}’ overlaps a preceding and is overlapped by a following 
one, all having a slight and equal obliquity of position, so that 
all alike have an exterior and {jn interior (or a covering and a 
covered) margin, and all appear to be as it were rolled up to- 
gether. This is strikingly so when the pails ure 
broad and much overlapped, as in Fig. 204. Brown 
included this among the forms of iinbri(;ate estiva- 
tion, and so does Eiehler, particularly distinguishing 
it, however, under the name here preferred. The 
204 occasional transitions would justify such classifica- 
tion. But in most cases it' is so uniform, and in the conflla so 
completely characteristic of whole families (such as Malvaceae, 
Onagraceie, Apocynaccic, Gentianacca"*, l*olemonia(*.eae, &c.), and 
is so distinct in its nature, that it may will take rank ambng 
the primary kinds of estivation. As to its nature, it is evident 
that while the imbricate mode (at least the ternary, quinary, 
&c.) indicates or imitates spiral phyllotaxy (some members be- 
ing within or with higher insertion than others) , the convolu^ 
and the valvatc (having all the nieml^ers of the series on the 
same plane) answer to verticillate phyllotaxy, or* to \yhbrls 
instead of depressed spirals.^ The name wlfich this mode of 



Ilenslow, in Trans. Linn. Soc. ser. 2, i. 178, proposes to call the former balf- 
imhricate; the latter (following the faulty French example) is his imbricate 
proper. 

The mhimhricate mode has two varieties, distinguished by Eiehler. (in 
Bluthendiagramme) as asceusive^ when the lower or anterior (/. e. tlie pieces 
next the subtending bract or leaf) are successively exterior (as in Fig. 201), 
and descenswCy when the covering is from the upper side, L e. from the side 
next the axis. s • 

1 Still, as those members of a quincunx which normally should be wholly* 
external do sometimes become internal dut'ing their development in the bud, 
similar changes may be conceived to change a quincuneial into a convolute 
disposition; but, to effect this, three out of the five overlappings would have 
to be reversed. 

t 

FIG. 264. Convolute (also called contorted) aestivation of a corolla. 
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fcgtivation ought to bear is not yet well settled, but that of con- 
volute^ here preferred, will probably prevail.^ 

259. Ill reeiiiiitulation, these principal forms of the estivation 
of floral circles may be classified in a s 3 ’iiopsis. They are : I. 

open ov indeterminate : 11. closed; and these 
1, with the margins not overlapping = valvate; 2, witli margins 
overlapping ; a, one or more with both margins covered = imbri- 
cate ; all with one margin covered, the other uncovered = 
convolute, i 

2G0. Plicate or Plaited^ when applied to the flower-bud as a 
whole, is in a somewhat diflereiit categoiy. The term is here 


used for the plaiting 
of a tube or cup, 
composed of a circle 
of leaves combined 
inU> one bo(l 3 \ It 
is well marked in 




the corolla of Convolvulus and of Datura, and 


in most of the order to which these belong. In 


Camyuniila, these plaits are all outwai’dl^^ sa- 
lient and straight (Fig. 2G5) ; in the corolla of 


most Gentians, the plaits are internal and straight. 


In^ Convolvulus and Datura (Fig. 2GG-2G8), 
the narrow plaits overlap one another in a con- 


volute wa}', when they arc said to be Super cohit e . 
In the common Morning Gloiy^ and some other 



species of Ipomcea, these plaits are besides spirally twisted or 


^ Sc*e article entitled “Estivation and its Terminology/’ above referred to. 
The earliesf name is Obvolntej given by Linnaius to the kind of vernation in 
which 'two leaves (tjondiiplicate ones in his diagram) are put together so 
that one half of each is exterior, the other interior. That is just tlu* mode 
in question reduced to a single pair of leaves, as it is in the calyx of a Toppy. 
Mirbel is the only botanist who has applied the term to ajstivation, and to a 
circle of more than two leaves, and it has never been adopted in botanical 
descriptions. It has the disadvantage that the prefix oh to botanical terms 
means obversely or inversely. Contorted {contorta)^ in English Twisted, is in 
early and is the commonest use, and it is sometimes exiiressive. The objection 
to it is, that contortion or twisting of the flower-bud often conspicuously oc- 
curs wliere there is no overlapping of edges (as in many species of Ipomoea) ; 
» that really no twisting accompanies the overlapping in a majority of cases 
5of this ajstivation; and that when there is a twisting it is not rarely in the 
direction contrary to the overlapping; so that the contortion needs to be 

FIG. 2G5. Cross section of the extrorsely plicate or plaited tube of the corolla of 
a Oampannla in tho bud. 2G6. Same of a Convolvulus (Calystegia), the plaits convolute 
or supervolute. 

• PIG. 267. Upperepart of unexpanded corolla of Datura; the plaits convolute or 
super volute. 2C8. Cross section of the same. 
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contorted in the opposite direction ; that is, the plaits overlap 
to the right and are twisted to the leffc.^ 

2G1. Direction of Overlapping, &c. This is to be noted in the 
ternary, quinary, or other forms of spirally disposed imbrication, 
also in convolute and twisted or contorted mstivation. It 
may be either to tlie right {dextrorse) or to the left {si/ntstrorse) . 
The application of this term depends upon the assumed position 
of the observer, whether outside or inside. We always suppose 
him to stand outside, in front of the object : so when the over- 
lapping is from right to left of the observer thus placed, as in 
Fig. 260, it is sinistrorse ; when from his left to right, as in 
Fig. 267, 268, dextrorse^ The direction is generally constant, 
but in many cases only prevalent, in the same plant or the same 
species, or even the same genus : sometimes it is uniform or 
nearly so throughout a wdiole natural order. 


separately expressed. To describe the jeslivation in such eases as dextrorsnm 
contorta H sinistrorsnnitorta (or in similar English words), when the overlapping 
is to tlie right and tlie twisting to the left, is at least awkward and cumbrous. 
Convolute is a fitting name, of occasional early apjdication to tins a^stiyation 
(as by Jussieu to the petals of Malvaviscus), but without definition in this 
sense ; it has for many years been steadily adopted by the present writer, 
is employed by Eichler in Cierinany, and has recently been adopted by 
G. llenslow and others in Great Britain. It has, however, the disadvantage 
of having been used by Linnajus to express the coiling of single leaves, and 
in a manner not wholly congruous, but still with one edge outside and the 
other inside. 

* In our phraseology, dextrorsely convolute and sinistrorsely contorted ; 
in the current phraseology above referred to, dextrorsely contorted or twisttjyil 
and sinistrorsely twisted ! 

2 The reasons for adopting this view (in Opposition to the authority, of 
Linnaeus and DeCandolle ) are given in note on p. 51. 
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CHAPTER V. 

ANTIIOTAXY, OR INFLORESCENCE. 

2G2. ’Inflorescence, a term which would literally denote the 
time of flower-bearing, was applied by Liniiieus to the mcnlc, that 
is, to the„ dii^JOiliti^^^^ of blossoms ou the axis and as respects 
’•their arrangement with regard to each other.. Antiiotaxy, a 
name formed on the analogy of pUyllotax}-, and denoting flower- 
arrangement, is a better term. Tlie subject really belongs to 
ranjification (83, 14-lG), and is also concerned with foliation 
and with phyllotaxy. It is most advantageously treated apart, 
immediately preceding the stud}' of the blossom itself. 

2G3. In and near the blossom, 
both axis and foliage very commonly 
undergo modification, either abrupt or 
gradiufl, giving rise in the former to 
Peduncles and Pedicels^ in the latter to 
Practs and Bractlets, 

20*1-. A Bract (in Latin Bmctea) is a 
leaf belonging to or subtending a 
flower-cluster, or subtending a flower, 
and cliffering from the ordinary leaves 
in 'Some respect, usually in shape and 
size, not rarely in texture and color. ^ 

They gre commonly, but not always, 
reduced or as if dc*pauperate leaves, of 
little or no account as foliage, but some- 
times of use for protection, sometimes 
•rivalling the highly colored flower-leaves 
for show, more often insignificant or 

minute and functionless, sometimes obsolete (as in Cruciferm) , or 

^ Bracts of the first order are sometimes called floral hares [Folia floralin), 
^r at least these are not well distinguished from bracts. But the term fioral 
N^fres is descriptively more properly and usually applied to leaves below 
tne bracts or proper origin of the flower-clusters, yet near them, and un- 
like the proper cauline leaves. It iS a vague term, and is in some danger of 
being confounded (as it never should be) with another vague term, viz. 
.flower-leaves, or the leaf-like organs of the flower itself. 

oFIG. 269. Bract (^patlie) of Indian Turnip; partly cut away below to show the 
fleshy spike (spadixi^ of flowers which It surrounds. 
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fugacious. Each flower is subtended hy (grows from the akil 
of) a bract in Fig. 277-280, &c. A cluster of flowers is siib- 
tcnded by a conspicuous and colored bract in Fig. 2()9, 270, 271 ; 
bj" a cinjle of colored bracts, imitating white petals, in Fig. 294. 

Spatiie is the name given to such an enclosing bract, or 
to two or more leaves successively enclosing a flower-cluster. 


271 270 272 



INVOLUCRE is the name given to a circle or spiral collection of 
bracts around a flower-cluster, as in Cornel (Fig. 294, also in Fig. 
280 and 286), or around a single flowxu’, as in Hepatica and 
Mallow. A compound inflorescence may have both a general 
and a partial involucre, pne for the general flower-cluster, otheis 
subtending the partial cluUers. The name of involucre is then 
reserved for the general one ; that of 

I„NXQi*iiCEL is applied to the partial, secondary, or ultimate 
involucres. 

Br^tlets (Lat. Bracteola, diminutive of bract) are bracts of ' 
a secondary or ultimate order. For example, in the slender 
flower-cluster. Fig. 277, is a bract, subtending each individual 
flower-stalk ; b' is a bractlet, or bract of secondary order, borne 
on that partial flower-stalk itself. The F rench naturally translate 
the Latin hracteola into hracteoU (pi. bracteoles) : in English 
bractlet is an idiomatic and better diminutive. * 

Palets (Lat. Palece)^ also called Chaffs arc diminutive or 

FIG. 270. Monophjilous spathe of Indian Turnip, with tip more erect. 271. Spatlie 
and spadix of Calla. 272. Raceme of Cherry, leafy at base. Dichotomous cyiLie, 
274. Panicle of Meadow-Grass. 270. A corymb. 
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chkff-like ])ra(rts or bractlets on the axis (or receptacle) and 
among the flowers of a dense inflorescence, such as a head of 
Composite (275, Fig. 287, 288) ; and the name is also given 
to an inner series of the 

GiAiMKspf (trasses. These are peculiar cliaff^^ bracjts or bract-/ 
lets which characterize the inflorescence of (^rassc's and Sedges.! 

205. Peduncle is the general name of a flower-stalk, that is, 
of an axis or stem, which instead of foliage, or at least ordi- 
iiaiy hHiage, supports a 
flower-cluster or a single 
flower. In Fig. 270, 

*• each peduncle (rising 
from the axil of an ordi- 
naiy leaf, and therefore 
answ'ering to a brancli) 
bears a solitaiy flow’er. In Fig. 277, the [)eduncle ]>ears a s(‘ries 
of flowers, or a flower-cluster. In this instanc,e, each flowan* is 
borne on a flowcT-stalk of its owm, that is, upon a 

lh<:r)i(’KL. This is the name given to distinguish 
a partial flcnver-stalk, or, more strictly, the stalk 
of eacli individual flower of an inflorescence. (Fig. 

277-284.) In less simjfle flow^er-clusters, with 
rainiflcation of two, three, or more grades, general 
peduncle, partial peduncles, and pedicels have to be 
distinguished : the term pedicel is reserved for the 
ulti mate ramification . 

ScAPK is the name given to a peduncle rising 
froln the ground, as that of most Primulas, of 
Doclecatheon, llepatica, and the so-called acaules- 
cent or stemless Violets. 

PiiACiiis (backbone) is a name given to the axis 
of inflorcjscence ; that is, the continuation of the 
stem or peduncle through a somewhat elongated 
flower-cluster, as in a spike of Birch or of Plan- 
tain, Fig.'X80, 200. When this axis is short, as in 
a head (Fig. 285-288), it js usually called the 
Rece ptacle, a word also used for the axis or cauline- 277 

X^art of a flower. The context should show^ when receptacle of 
^florescence, and when receptacle of the flower itself, is meant. 
Both belong to axis or stem, ^ 


, FIG. 276. Moneywort, Lysiniacbia nummalaria, with axillary ono-flowere<l 
peduncle?. 

•FIG. 277. A Rao^e, with a general peduncle (/»), pedicels (p^), bracts (6), and 
bractlets {b^). ^ 
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266. Position of Flowers or Clusters. Flower-buds accord 
with leaf-buds in origin, position, and structure, to this extent at 
least, that tlie parts of both are leaves or homologues of leaves, 
crowded in whorls or spirals upon a short portion of stem or 
axis; and as leaf-buds are either terminal or axillaiy (lo, 75) 
so also are flower-buds ; as a leaf-bud may give rise to a simjfle 
or a compound growth, i, e, may branch again and again, or not 
branch at all, so flower-bearing branches, or the flower-bearing 
extremity of a stem or branch, may bear a single flowdr, or a 
more or less compound cluster. Thus, in Fig. 276, an axillary 
peduncle, or naked ])ranch, bears at apex a solitaiy flower ; in 
Fig. 277, a peduncle bears a loose cluster of flowers, each of. 
which si)rings from the axil of a small Imict ; in Fig. 285, 
a terminal peduncle bears at summit a dense flower-cluster. 
Flowers arc cither solitaiy or in clusters. When solitary, they 
are naturally without bracts, being subtended instead (us in Fig. 
276) b}' ordinary foliage. 

267. The elevation either of a solitary flow’er or a cluster on a 
peduncle, or of individual flowers of a cluster on pedicels, is only 
incidental. The flowers may be stalkloss, i. e. sessile, 

268. The Kinds of Inflorescence which have received distinctive 
names are various, but are all reducible to two types, wfliich, 
generally W’ell marked, may sometimes pass into each other, and 
which arc not rarel}' combined in the same compound inflores- 
cence.^ The two types difler in basis as do axillary fi*oni ter- 
minal buds ; in the one the flowers are axillary or lateral, in the 
other terminal in respect to the axis from wliich each flower or 
its pedicel arises. But inasmuch as every flower, whateveivits 
position, is terminal to its own stalk or axis, it is better to dis- 
tinguish the tw’o t^’pes in other terms, and to name them the 

269. In deflu ite and Definite, or, in equivalent and similar terms, 
the Indeterminate and Determinate,^ Each may be either simple 
Oip:;umpaund . It is from the simple that the definitions are to 
be drawn. In the former type, the rhachis or main a^s of the 
inflorescence is not terminated by a flower, but lateral axes, or 
pedicels, are. ^ In tjic latter, both the main or primar}" and the 
lateral or sccondar}’ axes or stalks are so terminated., An inde- 
terminate flower-cluster may go on to develop internode after 

1 Inflorescence, ns has been well insisted on by Guillaud (in Bull. 

Bot. France, iv. 29), is a mode, not a tl\ing. The things sometimes but in- 
appropriately so called are flower-clusters, for which, if a general technical 
name is needed, that oi Ani^mia, in English Anihemyj suggested by Guillaud, 
is as good as any. 

2 Also named by Eichler (Bluthendiagramme, 33, foll 9 wmg Guillaud, 
the Cymose and the Botryose type. 
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intemode of axis, and one or more leaves (bracts) at each node, 
and 'then a flower in the axil of each bract, until its strength or 
capability is exhausted. Or it may stop short witli very few 
flowers ; but the uppermost and youngest one will not really' ter- 



minate the liiachis (i. e. corner from a termiual bud) , though it 
• may* appear to do so. (Fig. 272, 277-279, &e.) Tlie lower 
flower-buds are evidently the oldest, and accovdingl}' the first to 
expand ; and the expansion will proceed regulai’ly irom below 
upward : wherefore this t 3 ’pc of inflorescence has been (‘ailed the 
Ascending or Acro^etal ; likewise the Centripetal^ because, when 
the flowers arc brought to the same level or near it (as in Fig. 
279, 280) by a lengthening of the lower pedicels, with or with- 
out relative shortening of the rhachis, the evolution 



is seen to i)roceed from circumference to centre. 
There is thus no lack of names ; but, inasmuch as 
the following type is commonly referred to under the 
general name of Cpiiose^ to this has recentlv been 
given the counterpart name of Botryose. (271.) 



281 


288 


284 


270. A determinate flower-cluster (as seen in its gradual 
'development wliich is not rarely' presented) has the last internodc 


PIG. 278-280. Diagrams of iiKleiioite, iiuleterminate, contripotal, or botryose In- 
floresoonce: 278, Raceme; 279, Corymb; 280, Umbel. 

FIG. 281-284. Diagrams of tlellnite, determinate, centrifugal, or cyinose inflores- 
cence : 281, a false or descending raceme ; 282, a solitary t4|||ininal flower ; 283, same with 
t^o lateral flowers developing, forming a 3-flowered cyme; 284, same with lateral 
. ^dwicles 3-flowered, a pair of 3-flowered cymes, beside the central or primary 
‘twDilnal flower. ^ 

10 
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of its axis terminated by a flower (Fig. 281-284) , which ansTWS 
to a terminal bud. If more flowers appear, so as to compose a 
cluster, thc}^ from the axils, preferably from the highest 

axils, and are later. The order of evolution is shown in the figures 
by the size of the flower-buds or degree of expansion of the 
blossoms. Fig. 281 best shows why a determinate or definite in- 
florescence is sometimes said to be Descending ; Fig. 283 shows 
why it is called Centrifajj^^ the central flower first exi)anding ; 
Fig. 284 exhibits the lateral or circumferential partiabclusters 
later than the central blossom, and their lateral flowers later 
than their central. 

271. Varieties of Indeterminate or Botryose Inflorescence. The* 
names of most of these have bpen fixed from the time of Limifleus, 
but dollned without reference to the order of evolution of the 
flowers. TIu‘ 3' are the Raceme^ Corymb^ and LTmhel^ with flowers 
raised on pedicels ; the Spike and ITead^ with sessile flowers ; 
also somci niodific‘ations of these, notably the Ament anU the 
Spadix. The raceme may be taken as the type. Botrys is 
equivalent to racemus.^ &c. ; and, as the typci inedudes diversity' 
of forms to which the name racemose would seem inap[)licable, 
the t(‘rm botryose (botrytischen of Eichler) is best chos(‘i> as the 
general name of it, and is a good counterpart to cymose for the 
other type. 

272. A Raceme (illustrated in Fig. 272, 277, and by diagram 

in Fig. 278) is a simple flow'er-cluster, in wdiich the flowers, 
on their own lateral or axillary pedicels and of somewhat equal 
length, are arranged along a relatively more or less elongated 
rhachis or axis of inflorescence. The common Barberry„,Ciir- 
rant, Clioke-Cherry and Black Cherry, and Lily of the Valley 
are familiar examples. * 

273. A Corymb (Fig. 275, 279) is a shorter and broader 

botryose cluster, which differs from a raceme only in the relatively' 
'Shorter rhachis and longer low'er pedicels ; the clust(‘r thus be- 
coming flat-topped or convex. The centripetal character is thus 
made apparent. The greater number of the coiymbs of Linnaeus 
and succeeding botanists are cymes, the central flower first ex- 
panding. And the term corymbose or coiymb-like is still much 
used in descri[)tive botany' for a ramification which is mainly' of 
the cymose type, and wherein strictness the term cy mose shoi^. 
be cmploy'cd. V 

274. An Umbel (Fig. 280), £s in Asclepias, &c., differs from 
a cory'mb only in tln^xtreme abbreviation of the rhachis or axis 
of inflorescence, anci the general equality' of the pedicels which 
thus all appear to originate from the apex oftriie peduncle, 
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SO 'resemble the ra^'s of an umbrella; whence the name, and 
whence also the pedicels or partial peduncles of an umbel are 
termed its Rays, The bracts, brought hy the non-development 
of internodes into a depressed spiral or apparent (or sometimes 
real) whorl, becoTOL an involucre, (204.) An umbel or any 
similar cluster when^wjssilc (without a common peduncle), and 
the parts crowded, is sometimes called a Fascicle (or the pedicels 
said to be fascicled) ; but this term has been diffcu’ently defined. 
- (280.) ’ It is better not to uSs^rfbii^iny special kind of inflores- 
cence, but simph" in the smise'' whatever sort. 
This will accord with thc hensc in which it is applied to an 
•aggregation of leaves. (248.) 

275. A Head or Capitaliim (Fig# 285) is a globular cluster of 
sessile flowers, like those of^ Red Clover, Button-bush, and 
Plane-tree. The pedicels need absolutely wanting, bitt 

only, very sliort. An umbel 
w ith pedicels much abbrevi- 
ated thus passes into a head, 
as in Kryngium, &c. And 
a h(*ad with rhnehis elongifted 
passes into a spijvo. The 
short rhn(‘his of a head very 
commonly takes the name of 
receptacle, (2C5t)' Tliewhole 
hiay be subtended by con- 
spicuous bracts forniiug an 
involucre (204) as in Fig. 

28C,* or ma}^ be destitute of 
any, as in Fi^. 285. On ac- 
count .of the compactness 
and mutual pressure under 
growth, the bracts among 
the flowers' of such heads (noimally one subtending each blos- 
*som) arc apt to be rudimentaiy% reduced to little scales, or 
abortive, or comifletely ^vanting. In the latter case, the recep- 
tacle is said to be naked {nude^ , i,e, naked of bracts: when 
they are [)resent, it is yaleate or chaff y, A peculiar sort of head, 
not undeserving a specual name (though this is not necessary 
il^ithjscriptive botany), is the 

Antiiodium, the so-called QJompound Floiver of the earlier 
botanists, which gives the name to the vast order of Compositae. 

r ^ ® 

, 285. CepltalaMliUB occMciitAlla, the Button-bush; a pair of leaves, and a 

terkuinal peduncle be;^ing a dense head (caxittulum) of flowers. 
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The name means “resembling a flower.” Although it has "all 
the characters of a true head, the resemblance to a flower is 



remarkably striking, the involucre imitating a calyx, and the 
strap-shaped {Hgulate) corollas of the several flowers iipitatirig 
the petals of a single blossom. In some (such as Dandelion 

and the Cichory, Fig. 286) , all 
the flowers of the head^ bear 
these petal-like corollas ; in 
more (such as Aster, Sun- 
flower, and Coreopsis, Fig. 
287), only an outer circle of 
flowers does so ; the reriiair.- 
der, smaller and filling the 
centre (or disk ) , may^ b}^ the 
casual observer be taken for 
stamens and pistils, and further the deception. The rhachis 
or receptacle of a head of this kind is commonly depressed, 
bearing the flowers on what then becomes the upper surface, 
which adds to the imitation.^ 

4~8ycoNiUM. This name, given to the Fig-fruit, should be here 
referred to, as it is a sort of inflorescence, of the general nature 
of a head, but with receptacle external and flowers enclQaedy 

^ The receptacle of an Anthodium l^as been termed Clinanthium or Phor- 
anthium ; and its involucre, a Periphoranthium or PericUnium. The head has 
likewise been named a Cm^lanthium, 

PIG. 286. Flowering branch of Cichory, with two heads of ligulate flowers, 
natural size. 

FIG. 287. Vertical section of a head of flowers of a Coreopsis; 



THE BOTEYOSB TYPE. 


149 


within. See Fig. 657-659 (683), where its morphology is ex- 
plained and illustrated. Viewed as an inflorescence, it has also 
been named a IIypantiiodium. 


b 



. 288 

276. A Spike is a cluster of sessile (or apparently or nearly 
sessile) lateral flowers on an elongated axis. It may be de- 
fined by comparison, as a hea d with the rhacliis lengthened 
(indeed a young head often becomes a spike when older) , and 
equally as a raceme with the pedicels 
all much shortened or wanting. A 
common Mullein and a Plantain 
(Planta^o, F'ig. 290) are familiar ex- 
amples. Two modifications of the 
spike (or sometimes of the head) gen- 
erally bear distinct names, although 
not distinguishable by exact and con- 
stant characters, viz. : — 

8i»ai)ix, a spike or head with a 
flesKy or thickened rhaehis. The 
term is almost restricted tqthe Arum 
family and Palms, and to cases in 
which tiie inflorescence is accompanied 
by the peculiar bract or bracts called 
'a spathe (Fig. 269-271). Hut the 
two do not always go together: in 
• Acorus and Orontium there is properly 
no spathe to the spadix ; while in the 
Iris family the bracts are said to form 
a spathe, and there is no spadix. In Palms, the principal reason 
for jiaming the inflorescence a spadix is its inclusion in a 
spathe before anthesis. 



FIG. 288. A slice of Fig. 287, more enlarged, with om tubular perfect flower (a) left 
standing on the receptacle, and subtended by its braopnr chaff (6); also oneligulate 
and neutral ray-flower and part of another (c, c): in d, rf, the bracts or leaves of the 
• iS^ftucre are seen in ^,etion. 

351G. 289. Catkin^f White Itirch. 290. Young spike of Plantago major. 
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f ' Ament or Catkin. This is merely that kind of spike ,with 
scaly bracts borne by the Birch (Fig. 281)), Poplar, Willow, and, 
as to one sort of flowers, by the Oak, Walnut, and Hickory, 
which arc accordingly called amentaceous frees. Catkins usually 
fall off in one piece, after flowering or fruiting. All ‘true catkins 
are unisexual. 

277. Any of these forms of simple inflorescence may be com- 
pounded. Racemes may themselvi's be disposed in racemes, spikes 

in spikes (as in Triticum), heads 
be aggregated in heads, umbels in 
umbels, corymbs may be corym- 
bosely compound, <fec. ; forming 
^compound racemes^ spikes., umbels., 
and the like, the terminology of 
which is easy. The most usual 
case of truly hoinoTnorphous.com- 
pounding is that of umbels ; the 
inflorescence of much the larger part of Umbellifera3 being in 



compound umbels, as in P"ig. 200'’. There is then the general 



umbel, the rays of which become pedi|ncles to 
the partial umbels, and the rays of the latter 
arc pedicels. Umhella and Umbelluloi desig- 
nate in Latin terminology the general and its 
partial umbels. Umbellets (coined by the late 
Dr. Darlington) may well replace the latter 
as the English diminutive. But umbels are 
sometimes racemosely arranged, as in Aralia 
spinosa, heads may be arranged in siflkes, 
and so on. • 

278. A Panicle, of the simple and. normal 
sort (as illustrated in Fig. 291), is produced 
when a raceme becomes irregularly compouiul 
by some (usually the lower) of its pedicels 
developing into peduncles carrying several 
flowers, or more than one, or branching again 
and again in the same order. But in com- 
pound clusters generally the secondary and 
tertiary ramifications are apt to differ in type^ 
as well as in particular mode, giving riS(^to 
heteromorphops or mixed inflorescence. (28§.) 


As Linnmus defined the term, and as it has gcnerall}" been em- 


ployed in botanical descriptions, the panicle is a general term 


FIG. 290». Compound ambel of Caraway. 291. A siik pie panicle. 
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for .any loose and diverselj" branched cluster, with pedicellate 
flowers. It is therefore difficult to restrict it in practice to the 
indeterniinate type. 

279. Varieties of Determinate or Cymose Inflorescence. The 
plan of this type has been sufficiently explained. (270.) Its 
sim[)lest condition is that of a solitary terminal flower, peduncu- 
late or pedicellate (as in Fig. 282), or sessile. The production 
of more flowers necessitates new axes from beneath, from the 
axils of adjacent leaves or bracts. These, being later, render 
the evolution centrifugal. The simplest flower-cluster (unless 
we call the solitary flower of Fig. 282 a one-flowered cluster) is 
•that of Fig. 283, where a secondary floral axis or peduncle has 
developed from the axil of each*leaf of the u[)pc*i*most pair, or 
where with alternate leaves there is a single upiierniost leaf, and 
then only one such peduncle, and thus is produced a three- (or 
two-) flowered cymose cluster. The flower of the primary axis 
is marked b}' its bractless peduncle (therefore a pedicel) ; the 
lateral and secondary peduncles are known (commonly or nor- 
mally) by their brac^ts or bract; the portion below the bracts 
is proper peduncle ; that above, of single internode, pedicel. 
IIra(!ts, like other leaves, have potential buds in their axils ; these 
in an inflor(‘scenee give the third order of ramification, each 
branch tipi)ed with its flower; and so on. 

280. The Cyme is the general name of this kind of flower-cluster 
in its various forms. One of these very simple cymes, by itself or 
as a part of a larger cyme, may be called a Gy mule. The regular 



kyi^ves, but is not rare in the alternate arrangement. It is 
feadiest understood in an oj.}posite-leaved plant with regular 
opposite ramification, as in an Arenaria, Fig. 292. By its con- 
stitution, a cn^me proceeds from simple, to compound. It mat- 


‘292. Diob<)tQ]iious or biparous cyme (cyme biparo of Bravais, Dichasium of 
Eichler) of Areuarijifr JViicbauxii. 
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lei's little whether its development is progressive, the flowers of 
the ultimate ramifications expanding after the earlier have matured 
fruit, and with subtending bracts conspicuous or foliaceous ; or 
whether, as in Elder and Hvdraiigoa (Fig. 293, and in Fig. 
273), the bracts are minute and caducous or abortive, and the 
ramification complete with all the flower-buds well formed befoj’c 
tlie oldest expand, so that the whole is in blossom almost at the 
same time. But a cyme ma}' be properly said to be compound 
when the primary axis in it is a peduncle instead of a pedicel, 



21)3 


and supports a cluster (cyme or cymule) instead of a solitary 
central flower at the main divisions.^ One form of the regular 
cj^me, on account of its compactness, is named the 

Glomerule. This is merely a cymose inflorescence, of any 
sort, which is condensed into the form of a head, or approach*- 
ing it. Of this kind is the so-called head of Cornus florida, and 
of the herbaceous C. Canadensis (Fig. 294), which shows the 

• 1 The dichotomotis or two-branched cyme is the commonest, but is some- 
times marked by suppression of internodes ; as, for example, where the 
branches are apparently in fours, in an umbelliform way ; but these are two • 
sets of two, with the internode between the pairs extremely short ; or where, 
as in Elder, the branches or rays are five, in this ease consistinj? of the same 
two pairs and a central one, which is a many-flowered continuation of the 
primary axis. Or 5-rayed cymes, &c., may be founded upon alternate leaves 
with shortened internodes, the rays or peduncles axillary to them thus 
brouglit into an apparent whorl. 

Bravais distinguished cymes as multiparous, with three or more lately I 
axes; biparous, with two; and .t/nipuroi^s, with only one (cyme multipare, 
bipare, unipare) To these Eicbler gives the substantive names, severally, 
of PleiocJiaslam^ DIrhasium, and Monochasium. Only the latter needs illustra- 
tion > the others being as it were compounds of this. \ 

PIG. 293. Compound cyme of Hydrangea; with some neutral and enlarged m&P* 
ginal dowers. 
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composition best, on close examination. A condensed but less 
capitate cyme, or cluster of cymes, was called by Ra?per and 
DeCandolle a Fascicle ; and this terminology has been much 
adopted. It is properly enough 
said to be a fascicle, which, as 
used by Liiiiiteus and others, 
means a bundle, or close collection 
of parts, whether leaves, pedun- 
cles, or flowers ; but a fascicle is 
not necessarily a cyme (274) , nor is 
there need of a special substantive 
name for a compact cyme, which 
may either be simply so called ot* 
it ma}" pass into the glomcrule. 

281. Botryoidal forms of Cyinose 
Type, or False Racemes, &c. The 
regular cyme seldom continues 
with all its ramifications. In 
Fig. 292, after the second forking, 
one of the two lateral peduncles 
mostly fails to ap[)ear, and in some 2!>4 

parts one of the liracts also ; and ultimately the lateral peduncle 
present is bractless, like the central, therefore equally incapable 
of further ramification, being reduced to a pedicel of a single inter- 
node. This suppression some- 
times begins at the first fork- 
ing or at the very base ; and, 
when followed throughout, it 
reduces a bij^aroiis or dichoto- 
mous .cyme to one half, and, 
converts this half *( when the 
axis straightens) into the sem- 
blance of a raceme if the 
flowers are pedicelled, or of a 
spike when they are sessile. zdg 21)7 

Fig. 290 is a diagram of such an inflorescence as that of Fig. 292, 
with one lateral branch uniformly suppressed at each division, the 
w^anting members indicated by short dotted lines. Cases exem- 
pUfying this occur in portions of the inflorescence of some of our 
# 

FIG. 294. Plant of Cornua Canadenaia: flowering at era bearing a cluster of leaves 
above, then continue«||iinto a peduncle, and terminated by agloraerule of very small 
flowers ; this subtetuled by a colored and corolla-like involucre of four bracts. 295. One 
of the flowers taken from the glomcrule. enlarged. 

•FIG. 296. ITnlparous cyme or symiKxlial false rac<ime, with opposite leaves or bracts. 

FIG. 297. Forn^of the same, with alternate leaves or bracts. 
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smaller ll^’pericums, and notably in H. Sarothra, in which the 
leaves are all reduced to bracts. Jt is not always easy to show 
wh}^ this is not a true raceme. But the other bract of the pair, upon 
that supposition, is unaccountably empty : the successive angular 
divergence of each joint of the axis of inliorescencc in tlie younger 
part, which commonly runs into a coil, finds explanation in the view 
that each portion is the lateral branch from the axil of the subtend- 
ing leaf: and occasionally the other axil produces a similar one, 
thus revealing the c 3 "mosc character. When the bract from the 
axil of which the missing branch should come disappears also, as 
sometimes it does, and uniforml}' on the same side, a state of 
things like that of the upper part of Fig. 297 occurs. The same 
figure may serve for the arrangement corresponding to that of 
Fig. 29G, only with alternate leaves. But then, close as the imi- 
tation of a raceme here is, the position of each flower in respect 
to the bract supplies a (‘riterion. While in a true raceme the 
flower stands in the axil of its bract, here it stands on the oppo- 
site sitle of the axis, or at least is quite away from the axil. 

282. Sympodial forms. The explanation is that the axis of 
inflorescence in such cases, continuous as it appears to be, is 
not a simple one, is not a monopode^ but a sympode (110, 116, 
notes), i,e, consists of a series of seeiningl}^ superposed inter- 
nodes which belong to successive generations of axes : each axis 
bears a pair of leaves (Fig. 296) or a single leaf (Fig. 297), 
is continued beyond into a peduncle (or pedicel in these 
instances), and is terminated b}^ a flower. From the axil 
promptly springs a new axis or branch, vigorous enough soon 
to throw the adjacent pedicel and flower to one side : Ihi^ 
bears its leaf or pair of leaves, and is*terminated like its prede- 
cessor with a flower ; and so on indefinite!}'. . The fact that the 
alternate leaves or bracts are thrown more or 'less strictly to one 
side and the flowers to the other, in Fig. 297, shows that these 
leav(‘s do not belong to one and the same axis ; for alternate 
leaves are never one-ranked or disposed preponderatingly along 
one side of an axis, as in this diagram, and as is seen in the 
Inflorescence of a Houseleek, &c. 

283. A further difliculty in the morphology of clusters of this 
class comes from the earl}’' abortion or complete suppression of 
bracts. This is not unknown in botryose inflorescence, occurriug 
in the racemes of almost all Cruci ferae : it is very common in tliS 
cymose of all varieties, and especially in the uniparous ones in 
question, which characterize or abound in Borrfginacese, Hydro- 
phyllacejB, and other natural orders. In some genera or species, 
the bracts are present, or at least the lower oijes ; in others7 
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absent ; in some, cither occasionally present or wanting in the 
same species or individual. It is only by analogy, therefore, 
and by a comparison of allied plants, that the nature of some of 
these flower-clusters can be made out. With the botanists of a 
preceding generation, these one-sided clusters were all described 
as racemes or spikes. Botanists still find it convenient to con- 
tinue the use of these names for them in botanical descri[)tions, 
adding, however, as occasion requires, the qualification that they 
are Ja/se racemes or spikes^ or cymose racemes^ and the like ; or 
else, 1 ) 3 ' reversing the phrase, with stricter correctness they call 
them racemiforrn or spiciform. cymes ^ &c. 

284. Commonly these false racemes or spikes (or botiyoidal 
C 3 ’mes, if we so name them) ar« circinate or ini’olled from the 
apex when 3 ’oiing, in the manner of a crosier, straightening as 
the 3 ^ come into blossom or fruiting. Likening them to a scorpion 
when coiled, the earlier botanists designated this as scorpioid. 
As the coil is a helix, it has also been named helicoid.^ The 
flowers are then thrown, more or less strictl}', to the outer side 
of the coiled rhachis, where there is room for them ; and so these 
false racemes or spikes are secimd or unilateral. The particular 
anthotaxy and phyllotaxv' of the various s 3 'mpodial and boti\yoi- 
dal forms of cymose inflorescence become rather dillicult ; and 
the sorts which have been elaborately classilied into species 
(an<l have no little morphological interest) arc connected by 
such transitions, and are based on such nice or sometimes theo- 
retical particulars, that the terminology based on them is seldom 
conveniently applicable to descriptive botany', at least as to sub- 
stantive names. 

285. One of the latest and simplest classifications of cynnes is 

that’ of Eichler in his Bluthcndiagramme.^ 

. • 

1 Scorpioid and Helicoid have been carefully distinj?uishcd by later 
morphologists, on account of some difference in the mode of evolution and 
arrangement of the flowers along one side of the rhachis, by which they 
become two-ranked in scorpioid, one-ranked in helicoid. But practically 
the two kinds of clusters are not always readily discriminated ; and in gen- 
eral terminology a single name, with subordinate qualifying terms, is suffi- 
cient. Scorpioid is the older and commoner one, therefore the most proper 
to be used in the generic sense. 

2 Cymose type (classified without reference to bracts, which are so often 

#• wanting) ; divided into 

£ Lateral axes three or more: Pleiochasium, the multiparous cyme ol 
Bravais. * 

jS. Lateral axes two: Bichasium, the hiparous cyme of Bravais. 

7 . Lateral axis one: Monooiiasium, the uniparous cyme of Bravais. 

, gThe latter, or the corresponding divisions of the preceding sorts, may be 
divided as follow^ : 



156 


ANTHOTAXY, OR INFLORESCENCE. 


286. Sundry complications and obscurities arc occasionally 
encountered in anthotaxy or phj’llotaxj', which cannot here be 


m Lateral axes transverse to the relatively main axis. 

1. Lateral axes in suceessive generations always falling on the same 

side of the relatively main axis: SniiiAiinEL [screwlike] or Bostkyx 
[ringlet or curl], the tmipnrous helicoid cyme of Bravais. 

2. Lateral axes falling alternately on opposite sides of the relatively main 

axis: Wickel or Cincinnus [a curl], the uniparous scorpioid cyme of 
Bravais. 


* # Lateral axes medial [in the same plane] relative to the main axis. 

3. Lateral axes in successive generations always on the back side of the 

axis from which it springs: Fachel, Uiiipidium Jfan]. 

4. Lateral axes in successive generations always on the upper side of the 

axis from which it springs : SioIiel, Drepanium [sickle]. 

The subjoined simple diagrams from Kichler (Fig. 208-303) illustrate 
these forms, 'bhe ramification is given without the bracts, which theoreti- 
cally or actually subtend the axes of each generation. The student may add 
them, and so more readily apprehend the characters. 

Eichler recognizes the forms with median (antero posterior) position of 

axes in Monocotyledons only. 
It is natural to distichous phyl- 
lotaxy, and it accords with 
the general rule that, in mono- 
cotyledonous plants, the first 
leaf of the branch, or the com- 
monly solitary bracllet of the 
peduncle, stands over against 
and facing the bract or leaf 
^ 21 W from the axil of which said 

branch or peduncle springs, /. e. is posterior and next tlie parent axis, as 
shown in the diagram, Fig. 304, 305. 

aoi 300 304 ^ 
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FIG. 298. Diagram of the Cincinniis. 299. Diagram of the Bostryx. The flowei- 
axes numbered in succession. 

FIG. 300. Diagram of the Bhipidium. 302. Ground plan, indicating the order of 
evolution of the flowers. 

FIG. 301. Diagram of the Drepanium. 303. Ground plan, the flowers evolved in 
succession, from left to right. 

FIG. 304. Diagram showing the position of bractlet or first leaf on a branch'iii" 
Monocotyledons: a is the primary, a' the secondary axis; b is brait, and b^ bractlet. 
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explained, except through full details : such as flowers standing 
by the skle of a leaf, or a smaU leaf b}' the side of a larger one, 


The transverse or oblique position of secondary axes or peduncles, as in 
Eichler’s firsts two species, brings the flowers of the false raceme or spike 
out of line of the sympodial axis and bracts, neither in the axils, as in true 
racemes, nor opposite them, as in the llhipidium and Drepanifum, but on one 
side of this plane or the other. This is most common in Dicotyledons (in 
Drosera, bedum, Sempervivum, and Ilyoscyamus, in Borraginaceae and 
Ilydrophyllaceai, &c.), and is not rare in Monocotyledons, especially with 
tristichous phyllotaxy, as in Tradeseantia. In the Bostryx, Fig. 200, the 
bractlet is anterior or falls on the same side as the bract, or, in other terms, 
the successive bracts are all on one side, the inner side, of the helix ; and the 
*Drepanium (Fig. ♦‘lOl) is like it: this is the helicoid cyme of Bravais, &c., 
and its flowers are commonly onc-ranked. In the Cincinnus or true scorpioid 
cyme (Fig. 208), and equally in the Rhipidiurn (Fig. 300), the bracts fall 
alternately on opposite or different sides of the sympodial rhachis, because 
the single bract (/>') of eacli successive secondary axis (a') stands next the 
axis C^/) and over against the bract (b) of the generation preceding. The 
flowervS in these generally fall into two parallel ranks (conspicuously so 
when crowded) on the ui)per side of the rhachis, on which, in the cincinnus 
or true scorpioid cluster, they are usually sessile or nearly so (or spicate), 
as is well seen in Heliotropes, and in very many Borraginaceous and Ilydro- 
phyllacfyjus species, in Houseleek, Tradeseantia erecta, &c. This comes 
through antidromt/, that is, the phyllotax}^ of 
each successive axis of the sympode (with its 
one bract, or by suppression without it) changes 
direction, from right to left and from left to 
right alternately. Fig. 301 is a plan of this 
two-ranked unilateral arrangement. When not 
too crowded, both Cincinnus and Rhipidiurn 
are apt to have a zigzag rhachis. 

These two last-mentioned kinds are so gen- 
erally alike in character, as are equally the 
Bostrjx and the Drepanium, tlTat the four spe- 
cies may as well be reduced to two. As these 
severally*include the scorpioid and the helicoid 
uniparous cymes of modern anthotaxy, these 
• terms may be.retained to designate them. Or, 
if other terms in use bo preferred to scorpioid 
and helicoid f the form with two-ranked flowers 
may be denominated Cincinnal, that with single- 
ranked Bosfri/rhoidal. But in neither type is the rhachis always coiled 
up, although commonly more or less so in the undeveloped state. 

While these forms generally imitate racemes or spikes, it will be noted 
that Fig. 300 specially imitates a corymb in form and in seeming acropetal 
or#cen tripetal evolution. And when, as in this figure, the bracts are all 
^>sent, no obvious external difference remains. 

• ^ 

FIG. 305®. Ground plan (from Eichler’s BlUthendiagramme, 1. 38) of the scorpioid 
Inflorescence of Tradeseantia erecta, between bract (B) below and axis (a) above: 
I., II., HI., Ac., the successive flowers: v* is the bractlet of the first and bract of the 
jetond flower, and so the others In succession up to and a small undeveloped one 
beyond. The figure 1 affixed to each flower indicates the first floral leaf. 
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or a pedicel or peduncle above and out of connection with the 
leaf which should subtend and accompany it.^ 

287. Mixed Inflorescence is not uncommon. This name is 
given to clusters or ramifications in which the two typos are con- 
joined. Being heteromoriihoiis, they are almost necei^sarily com- 
pound, the two types belonging to different orders of ramification. 
But under it ma^’ be included cases of comparativxdy simple 
inflorescence, at least in the beginning, some of which nearly 
fuse the tw’o types into one. In the Teasel (Dipsacus) , an appar- 
ently simple head or short spike comes first into flower at the 
middle, from which the flowering proceeds regularly to the base. 
Had it begun at the top, it \vould answ^er to Fig. 281, which, 
blossoming from above downward by simple uniflorous lateral 
axes along a monopodial primary axis, is a simple racemiform 
cyme, w hile it may also be called a rei^ersed or determinate raceme. 
Something of this sort may be seen in certain species of (Cam- 
panula, with virgate inflorescence, the terminal blossom earliest, 
the others following irregularly, or partly downward and partly 
upward. In C. rapunculoides, when rather depauperate and 
the inflorescence simple, the evolution is that of a true raceme, 
except that a flow^er at length terminates the axis and develops 
earlier than the upper half of the raceme. In Liatris si^icata 
and its near relatives,' the heads, on the virgate general axis, 
come into flower in an almost regular descending order, or are 
reversely spicate. If in Fig. 281 the lower pedicels w'ere prolonged 
to the level of the upper, a simple corymbiform cwme would be 
seen, with simple centrifugal evolution, that is, regularly from 
the centre to the margin ; this is the counterpart of the rhipiclium 
or fan-shaped C3’me, of P"ig. 300, in which the evolution of the 
blossoms is as regularl}' centripetal. The explanation of the 
paradox is not far to seek. 


1 The position of a pedicel at the side of a bract in false racemes is ex- 
plained in the foregoing note. It may occur in true racemose inflorescence 
by the reduction of sessile secondary racemes down to an umbel of two 
flowers, transverse to the bract (as in many species of Desmodium), and 
thus seemingly lateral to it, or to a single flower on the right or left of it. 
The coalescence of a pedicel to the axis for a considerable lieight above the 
subtending bract in a simple inflorescence, or above the last leaf in a 
sympodial one {concaulescence of Schimper), is common. So likewise bracts 
or loaves may be for a good distance adnate to sympodial shoots, whether 
peduncles or leafy flowerless branches. This (named recaulescence by 
Schimper) is of most frequent occurrenbe in Solanaceae (in Datura, Atropa, 
most species of Solanum, ^c?), and is the explanation of their so-called 
geminate leaves, where a large leaf (really belonging lower down) has a 
small leaf by the side of it. See Wydler in Bot. Zeit. ii. 689, &c., Sendtper 
in FI. Bras. x. 183, and Eichler, Bluthend. i. 199. 
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288. Compound mixed inflorescence is very various and com- 
mon’ ; but the combinations have hardly called for special terms, 
being usually disposed of by a separate mention of the general 
and of the partial anthotaxy, or that of the main axis of inflo- 
rescence and that of its ensuing ramification.^ In Compositoe, 
for instance, the flowers are always in true heads, of centripetal 
evolution. The heads terminate main stems as well as lateral 
branches, so that they are centrifugally or c\ymosely disposed. 
The reverse occurs in all Labiatae and most Scrophiilariaceoe, 
where the flowers, when clustered, are in cymes, but these cymes 
are from axils, and develop in centripetal order. It is this 
arrangement which mainly characterizes the 

Thyrsus. A compound inflorescence of more or less elongated 
shape, with the primary ramification centripetal or botryose, the 
secondary or the ultimate centrifugal or cymose. To the defini- 
tion is generally added, that the middle primary branches are 
longcu' than the upper and lower, rendering the whole cluster 
narrower at top and bottom, and sometimes that it is compact ; 
but these particulars belong onl}’ to ty[)ical examples, such as 
the inflorescence of Lilac and Horscchestnut. In the former, the 
thyrsus^is usually compound. A loose thyrsus is a 

Mixed Panicle. It is seldom that a repeatedly branching 
inflorescence of the paniculate mode is of one type in all its 
successive ramifications. Either the primarily centripetal will 
become centrifugal in the ultimate divisions, or the primarily 
centrifugal will b}^ suppression soon run into false botryose 
forms, into apparent racemose or spicate subdivisions. So that 
the name Panicle in terminology is generally applied to all such 
mixed compound inflorescence, as well as to the homogeneously 
botryose. (278.) 

VertIcillaster !s a name given to a pair of opposite and 
sessile or somewhat sessile cymes of a th3Tsus or thyrsiform 
'inflorescence, w’hich, wdien full, seem to make a kind of verticil or 
'wliorl around the stem, as in very many Labiatm. The name 
was originally'’ given to each one of the pair of cymes ; but it is 
better and more commonly used to denote the whole glomerule 
or false whorl produced by the seeming confluence of the two 
clusters into one which surrounds the stem. 

Jki — — 

1 Guillaucl (in his memoir on Inflorescence, published in Bull. Soc. Bot. 
France, iv.) proposes to designate as Cipno-Botryes the mixed inflorescence 
composed of cymes developed in botryose order, i. e. the thyrsus ; and 
Botry-Cymes, the reverse case of racemes, &c., cymosoly aggregated. For 
' til? former, the old name thyrsus serves appropriately and well. 



160 


ANTHOTAXY, OR INFLORESCENCE. 


f ^ 

289. The Relations of Bract, Bractlet, and Flower should here 
be noticed, although the subject in part belongs rather to' the 
section on Floral Symmetry. (315.) 

290. Anterior and Posterior, otherwise called Inferior and 
Superior^ and therefore Lower and Upper ^ are primaiy relations 
of position of an axillaiy flower with respect to subtending bract 
and the axis to which the bract pertains. The flower is placed 
between the two. The portion of the flower which faces tlie 
subtending bract is tire anterior^ likewise called inferior or lower. 

The opposite portion which faces the axis of 
inflorescence is the posterior,, or superior,, or 
upper. The right and left sides are lateral. 
(Fig. 304,^ 306.) These relations do not 
Y,appear in a solitary flower terminating a 
/ simple stem ; but when such an axis i)rodiicos 
axillary branches with a terminal flower, the 
relation of this flower to the preceding axis 
and its leaf is manifest, just as in indetermi- 
nate inflorescence. 

291. Median and Transverse. The position of parts which lie 
in antero-posterior line, or between bract and axis, is median. 
Thus, in Fig. 304 and 305, the parts are all in the median plane : 
in Fig. 30G, the bractlets, i', b‘,, are lateral ox collateral,, or (being 
in the opposite plane) transverse, 

292. Position of Bractlets. The rule has already been laid 
down (285) that the first leaf of an alternate-leaved secondary 
axis is in Monoctyledons usually median and posterior, that is, 
farthest away from the subtending leaf (as in Fig. 304, 305) ; 
in Dicotyledons, lateral or transverse. When these secondary 
axes are one-flowered peduncles or pedicels, the leaf or leaves 
(if any) they bear are bractlets,^ Commonl} there is only this 



1 Not (with propriety, although the terms have been so used) exterior or 
outer for the anterior, and interior or inner for the posterior position. These 
terms should be reserved for the relative position on the axis of successive 
circles or parts of circles, spirals, &c. Covering or overlapping parts are 
exterior or outer in respect to those overlapped. 

2 Latin Bracteolce : not that they are small bracts, but bracts of an ulti- 
mate axis. In axillary inflorescence, the distinction between bractlet and 
bract is obvious; in case of a solitary terminal flower, there is no groui\d of 
difference : in terminal or cymose inflorescence, the difference is arbitrary.; 
but we may restrict the terip bractlet the last bract or pair. 

German botanists mostly distinguish between bracts, as a leaf subtending 
a flower or cluster, and bractlets, by terming the former a Deckblatt, and the 

FIG. 306. Diagram (cross section) of papilionaceous flower and its relation to ^is 
(a), bract (6), and bractlets (6', 6'). 
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posterior one to a simple axis in Monocotyledons, and two 
transverse ones in Dicotyledons, e. one to the right and the 
other to the left of the subtending bract. Fig. 300, V U , When 
the latter form a pair, they are perhaps alwaj’s ti*uly transverse ; 
when alterixite, they stand more or less on the oi)posite sides and 
transverse. When more than one in Monocotyledons, the}’ may 
become either mediaji or transverse, or even intermediate. The 
relation of bractlets or bract, that is, of the last leaves of inflo- 
rescence, to the first of the blossom, might be considered either 
under Phyllotaxy or under Floral Symmetry. In general, it 
may be noted that successive members stand over the widest 
ftitervals ; ^ in other words, that the first leaf of the flower is as 
far away as may be from the highest bractlet. For instance, 
when there is a single and i^osterior bractlet, as is common in 
JMonocotyledons, the first leaf of the flower is anterior, the 
next, two right and left at 120®. When there is a single and 
lateral bractlet and five leaves in the first circle of the flower 
(whicJi occurs only in Dicotyledons), the first leaf of this circle 
is (fither exactly on the oi)posite side from the bract, or at a 
diverg(‘ij,ce of two fifths, the latter falling into the continuous 
spi|;al. When with a pair of bractlets, right and lelt, the first 
flower-leaf is at J- divergence from one (the uppermost) of them 
when the circle is of three, or at f when of five members, or near 
it ; but with many exceptions.^ 

A tabular view of the kinds of in{loresoence and their termi- 
nology, serving as a key, may aid the student.® 


hitter, being: the loaves which J:he new' axis first bears, VorhJiittery wliich is 
also th*e name ttiey apply to primordial leaves in {Termination. 

^ In acoorclance witb llofmcister’s laiv ; but (as Eichler remarks) not to 
be explained on his mechanical principle of production in ibis place because 
of the greater room: for the position of the first member of an axillary 
flower is mostlj^ the same as regards the subtending bract when the bractlets 
arc wanting. 

When bractlets are wanting, the leaves of the first floral circle if two 
are right and left ; if three, two lateral-posterior and one anterior ; wlien 
five, the odd one commonly in the median line, either anterior or posterior. 


8 >NFLORESCENCE is either Pure, all of one type, or Mixed, of the two types 
• combined. The Types are : 

I. Main axis not arrested and terroillated by a flower. Indeterminate^ Indeji- 
nite^ Acropetal or Ascendim/y CentHpetal^ or Botryose. 

11. Main and lateral axes arrested and terminated by a flow'er. Determinate^ 
Definite^ Descending^ Centrifugal^ or Cymose, 

11 
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I. ROTRYOSE TYPE. 

1. Simple,, with lateral axes iinbranched and terminated by a single flower, and 

Flowers on pedicels, 

Of somewhat etpial length on a comparatively elongated axis, Raceme. 
The lower ones longer than the upper, and main axis short, * Corymb. 

Of nearly ecpial length on an undeveloped main axis, . . Umbel. 

Flowers sessile on a very short main axis, 11eai>. 

Flowers sessile on a comparatively elongated main axis, . . . Spike. 

A fleshy spike or head is a Spadix. 

A .scaly-bracted spike is an Ament or 

Catkin. 

2. Compound^ with lateral axes branched once or more, bearing clusters instead of 

single flowers. 

Irregularly racemoscly or corymbosely compound, . . Panicle. 

lIomogencOLisly and regularly compound, as 

Racemes in a raceme, . . . Compound Raceme. 

Corymbs corymbose, Compound Corymb. 

Umbels in an umbel, Compound Umbel. 

Spikes spicate, Compound Spike, 

Homogeneously compound, the secondary ramification 
unlike the primary, as Heads racemose,, Umbels spiked^ 

Spikes jyanieltd, ike. 


II. CYMOSE TYPE. 

1. Simple, with terminal axis of each generation one-flowered. 
JIouo2wdial, the axis of each generation evidently re- 


solved into branches, True Cyme. 

These more than two, Pleiocknsium or Multiparous Cyme. 

These only two, . . . Dichasium, DichoUmwus or Biparous CyrIe. 


Sympodhd, the apparently simple axis conlimied by 
a succession of new axes standing end to end, 

Monocfiasium, False Raceme or Spike, Botnjose or Uniparous Cyme. 
Flowers onc-ranked on one side of rhachis, Hklicoit> Uniparous Cyme. 
Flowers two-ranked on one side of rhachis, Scorpioid UniparousJCymk. 
2. Compound, with terminal axes for one or more earlier * 

generations bearing a cyme instead' of a single ^ 
flower, "... Various sorts of Compound. Cyme. 

III. MIXED INFLORESCENCE. 

1. Anomalous simple, with unbranched onc-flowered lateral 

axes (287), .such as . . . Partly reversed Spikes or Racemes: 

2. Compound, of various combinations, of which there are 

names for the subjoined : — 

Primary inflorescence botryose, with axis elongating; 

secondary cymoso, Thyrsus. 

Pair of sucli opposite cymes seemingly confluent round 

the main axis, Verticillaster. 

Panicle with some of the ramifications cymose, . . . Mixed Panicik 
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CHAPTER VI. 

THE FLOWER. 

Section I. Its Nature, Parts, and Metamorpiiy. 

293. Flower-buds are homologous with (morphologically an- 
swering to) leaf-lmds, and the 3 ^ occupy the same positions. (266.) 
A Flower is a simple axis or"* a tenninal portion of one, in a 
pha 3 nogamous plant, with its leaves developed in special forms, 
and subservient to sexual reproduction instead of vegetation. 

294. In passing from vegetation to reproduction, it is not 
always casj" to determine exactly' wdiere the flower begins. The 
same axis which bears a flower or floral organs at summit bears 
vegetative leaves or foliage below. Or when it does not, as 
when fin axillaiy flower-stalk or pedicel is bractless, the change 
to actual organs of reproduction is seldom abrupt. Usually 
there are floi'al envelopes, within and under tlie protection of 
which in the bud the essential organs of the flower are formed. 
Some or all of these protecting parts, in ver}’^ man}’ flow’ers, are 
either obvious leaves or suffieientl}’ foliaceous to suggest their 
leafy nature ; and even when the texture is delicate, and other 
colors take the place of the sober green of vegetation, the}" are 
still popularly said to be the leaves of the blossom. These pro- 
tecting ami often showy parts, though not themselves directly 
subservient to reproduction, have always been accounted as 
parts of the flower.^ lletween the lowest or outermost of these 
and the bractlets and bracts there are vaiious and sometimes 
complete gradations. The axis itself occasionally undergoes 
changes in such a way as to render the determination of the 
actual beginning of the flower somewhat arbitrary. Moreover, 
the flower itself is extremely various in different plants, in some 
consisting of a great mimber of pieces, in others of few or only 
0 ]ji,e ; in some the constituent pieces are separate, in others 

» combined. The flower is best understood, therefore, by taking 
some particular specimen oi^ class of flowers as a representative 


1 Indeed, the colored leaves, or envelopes in whatever form, essentially 
'^ere the flower in most of the ante-Linnssan definitions (that of Ludwig 
excepted), as they are still mainly so in popular apprehension. 
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or pattern, and especially some one which is both complete ajid 
morphological!}’ simple. 

295. Such a flower consists of two kinds of organs, viz. the* 
Protecting Organs, leaves of the blossom, or floral envelopes, 
which, when of two sets, are Calyx a nd (^iolla^, and the 
Essential Reproductive Organs, which co-operate in the production 
of seed, the Stamens and Pistils. 

296. Floral lEitlvelopes, Periantli, or Perigone, the floral leaves 
or coverings. The former is a i)roper English designation of 
these parts, taken collectively. But in descriptive botany, 
where a single word is preferable, sometimes the name perianth 
(JLdit, perianthium) ^ sometimes iXmi of perigorie {or perigoninm)^ 
is used. Perianthium a Linufcan term, has bet'ii objecited to, 
because it etymologically denotes something around the flower ; 
but it seems not inappropriate for the envelopes which surround 

the essential part of the flower. Perigoyiii^m^ 
a later term, has the advantage of meaning 
something around the reproductive organs, 
which is precisely what it is. Neither name 
is much used, except where the peri n nth or 
perigone is simple or in one set (when it is 
almost always calyx) , or where it is of two 
circles having the gen- 
eral appearance of one 
and needing descrip- 
tive treatment as such, 
as in the petaloideous 
M onocotylcdons. It is . 
also us(‘d whore the 
morphology is ambigu- 
ous. Generally, the floral envelopes are ti*eated distinctively as 
calyx and corolla, one or the other of which (mostly the corolla) 
may be wanting. 

297. The Calyx is the outer set of floral envelopes. That is 
its only definition. Commonly it is more herbaceous or foliaccous 
than the corolla, and more persistent, yet sometimes, as in the 
Poppy family, it is the more deciduous of the two. Not rarely it 




^ Linnjeus (and about the same time Ludwig) used it in the sense 
proper calyx, yet with some vagueness. Mirbcl and Brown established it«- 
in the sense of the collective floral covering. BeCandolle revived Ehrhart^s 
FIG. 307. The complete flower of a Crassula. 308. Diagram of its cross-section in 
the bud, showing the relative position of its parts The live pieces of the exterior 
circle are sections of the sepals; the next, of the petals; the third, of the stamens 
throtigh their anthers ; the innermost, of the live pistils. c • 

FI(4. 309. A sepal; 310, a petal; 311, a stamen; and 312, a pistil from the flower 
represonteii in Fig. 307. ^ 
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is as highly colored. A name being wanted for the individual 
leaves which make up tlie cah'x^, analogous to that for corolla* 
leaves, DeCandolle adopted Nccker’s coinage of the word sepal 
Calyx-leaves are Sepals. 

298. Th^ Corolla is the inner set of floral envelopes, usuall}' (but 
not always) of delicate texture and other than green color, form- 
ing therefore the most showy part of the blossom. Its several 
leaves are the Petals.^ 

299. The floral envelopes are for the protection of the organs 
within, in the bud or sometimes afterward. Also, some of them, 
by their bright colors, their fragrance, and their saccharine or 
•other secretions, serve for allurement of insects to the blossom, to 
mutual ad vantages (.00 1.) Thi^ furnishes a reason for neutral 
flowers, those devoid of essential organs, which sometimes 
occur along with less conspicuous perfect ones. “ The leaves of^- 
the„flower’„’, areAUerefore indirectly subservient to reproduction. i 

3()0. The essential organs, being coinraonl}’ plural ^ ' 

in number, sometimes need a collective name. Where- 
fore, the aggregate stamens of a fIow(ir have been 
called the AxnRa:cicM ; the pistils, the Gynh kcium.^ 

301.* The Stamens® are the male or fertilizing 
organs of a flower. A complete stamen (Fig. 311, 

3 1 3) consists of Filament {f) , the stalk or support, 
and* Anther (a), a double sac or body of two cells, sis 

side by' side, filled with a powdery substance, Pollen, which is 
at length discharged, usuall}" through a slit or cleft "oreach c^ell. 



well-Sornied name of perujoninm, and in the sense here given. But later (in 
the Organographie) he proposed to restrict it to eases in wliich the part is 
of ambiguous, nature, as in Monocotyledons. The earlier definition is no 
doubt the proper one; but the occasions for using the term in descriptive 
botany are mainly where the nature may seem to be ambiguous or con- 
fused, or where, from the union or close similarity of outer and innercircles, 

* it is most coTwenient to treat the parts as forming one organ. 

1 Fabius Columna, at the close of the sixteenth century, appears to have 
introduced this term, or, as Tournefort declares, primus omnium quod 
sciam Petal i voceni proprie usurpavit, ut folia florurn a foliis proprie dictis 
distingueret.” 

2 The male household and the female household respectively, terms in- 
troduced by Rmper (Linnaea, i. 437), in the form of andrmcemn and^y/ni^ccM/w ; 
but the diphthong in the latter should also be o’. The orthography 
anarcpcium and gt/mectiim (early adopted by Bentham, in Labiatarum den. ct 
Ifepec. ) is conformable to the Linnaean Moncpcia, Dicocia, &c. 

® The name (from the Greek ancl Latin name of the warp of the ancient 
upright loom, and thence used in the sense of threads) was applied, down 
to Tournefort and later, to the filaments; and the anthers were termed 

* * *FIG. 313 . Stamen, composed of /, filament, and a, anther, with cells opening 
laterally and dischajrging pollen. 
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302. The Pistils, one or more to the flower, are the female or 
seed-bearing organs.^ A complete pistil is distinguished into 
c three parts : the Ovary (Lat. 

Ovarium^ P'ig. 314, a, shown in verti- 
b cal section, and Fig. 31.5, 1^' Liiuiteus 
named Germen)^ the hollow portion 
^ at the base which contains the 
OvuLKs, or bodies destined to be- 
come seeds ; the Style (b)^ or cohnn- 
iiar prolongation of the apex of the 
ovary ; and the Stigma (c), a portion 
of the surface of the style denncled of epidermis,' 
sometimes a incrc^ point or a small knob at the 
apex of the st 3 de, but often forming a single or 
double line ninning down a part of its inner face, 
and assuming a great diversity of appearance in 
different plants. The ovary and the stigma are the 
essential pai*ts. The style (as also the filament of a 
stamen) may Ik* altogether wanting. 





apices. It came in time to he used as now for the whole organ ; but Lud- 
wig (Inst, Reg. Veg.), in 1742, apparently first so defined it, and introduced 
the term Avther for the Apex of Kay, or Theca of Grew. 

1 Following Linnaeus, this term is here freely used in the plural, and for 
each a(!tiial separate member of the gyncrcium, each organ which lias an 
ovary, stigma, and commonly a style. Tournefort, who appears to have 
introduced the Word, employed it in the sense of gyiuecium. Many autliors 
define it thus, and tlien practically eliminate from botany this, one of the 
oldest of its terms, and one hy no means superfluous. The typical pipHlum 
of Tournefort is that of the Crown Imperial (Inst. i. 09, & tab. 1) and the 
name is from tlie likeness to a pestle in a nyortar. As it soon became im- 
possible to apply the same name to the pistil of a Fritillaria or of ,a Plum, 
the cluster of such organs in Caltha, and the capitate cluster and receptacle 
of such organs in a Uamineulus or Anemone, Linnaeus, and Ludwig before 
him, took the idea of Tournefort's name, and used it accordingly. 

“ Pistillum est pars interior ct media floris, quse ex ovario et stylo com- 
ponitur. . . . Ocarium est pars pistilli inferior, quae futuri fructus delinea- 
tionem sistit. . . . Sti^Ins est pars pistilli cx ovario centro produeta. . . . 
Summitas styli vel ejus partium St'ujma dicitur.^' Ludwig, Inst. Ucg. Veg. 
41-43, 1742. Without mentioning the plural, the pistil is thus defined in a 
way which necessitates its use. Linnajus (in Phil. Bot.) first defines Stamen 
and Pistillum in the singular number, enumerating the three parts of the 
latter, and afterwards (p. 57) declares that “Pistilla differunt qWKad 

FIG. 314. Vertical section of a pistil, showing the interior of its ovary, a, to one 
side of which are attached numerous ovules, ^'d.* above is the style, 5, tipped by the 
stigma, c. 

FIG. 31.5. A pistil of Crasaula, like that of Fig. ,3t2, but more magnified, and cut 
acro^ through the ovary, to sliow its cell, and the ovules it contains; also pulled open 
below at the suture. At the summit of tlie style is seen a somewhat papillose portico, 
destitute of epidermis, extending a little way down the inner face : this is the stigma. 
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303, The Torus, or Receptacle of the flower, also named 
Thalamus,^ is the axis which bears all the other parts, that 
4ipon which they are all d e 

(mediately or immediately) 
inserted. .These are all ho- 
mologous with leaves. This 
is extremity of stem, or 
floral axis, out of which the 
organs described grow, in 
succession, like leaves on 
the stem ; the calyx from 
• the vcjy base, the petals .^jc 

next within or above the caly^w, then the stamens, finally the 
pistils, wliich, whether several or only one, terminate or seem to 
terminate the axis. (Fig. 31C.) 

3/)4. Metamorphosis. Jf flower-buds are homologous with 
leaf-buds, and the parts of the flower therefore answer to leaves 
modified to special functions (293), then the kind of flower here 
employed in explaining and naming these parts is a proper 
patterr\ blossom. For the organs an* all s(*parate pieces, 
arranged on the rece])tacle as leaves are on the stem, the outer- 
most manifestly Icaf-like, the next equally so in shape, though 
not in color, the stamens indeed have no such outward rcsem- 
bla*nce, but the ripe pistils open down the inner angle and 
flatteii out into a icaf-like form. The a<lopted theory supposes 
that stamens and pistils, as well as sepals and petals, are homolo- 



nmn^rum/’ etc., and so elsewhere, besides founding liis orders on the nuin- 
*ber of pistils. Among even French authors, Mirbel (1815) writes, “Le 
norabre des •i)istils n’est pas Te mcme dans toutes U‘S cspcees,” (SLc. Moqiiin- 
Tandon freely refers^ to pistils in the plural, and Aug. St. Hilaire takes 
wholly the view hero adopted, distinguishing the solitary pistil into simple 
and eompound. DeCandolle, in Tlie'orie Elementaire, third edition, writes, 
“ Cbaqiie carpel cst un petit tout, nn pistil entier, compose d’un ovaire, d'un 
. style, et d’un stigrnate.” Of English authors, no other need he cited than 
liohcrt Brown. The terms in question, then, are : — 

Gynaecium, the female system of a flower, taken as a whole. 

Piatil, each sej>arate member of tlie gynoedum; tliis either simple or 
compound. 

Ovary, the oviiliferous portion of a pistil. Substituting a part for the 
whole, this term is often used when the whole pistil is meant. 

^*Cnrpel, or Carpid, or Carpophyll, each pistil-leaf ; whether distinct as in 
* simple or apocarpous pistils, or in combination of two or more to form a com- 
pound or syncarpous pistil. * 

^ By Tournefort, and adopted by Ludwig. IWeptaculum Jloris, Linnaeus. 
Thcn'us, Salisbury. Torus (the proper form), DeCandolle. 

•• FIG, 316. Parts of the flower of a Stonecrop, Sedum ternatum, two of each sort, 
and the receptacle^ displayed ; a, sepal; ft, petal; c, stamen; d, pistil. 
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gous with leaves ; that the sepals are comparatively little, the 
petals more, and the reproductive organs much modified from the 
type, that is fiom the leaf of vegetation. This is simplj^ whaf 
is meant by the proposition that all these organs are transformed 
or metamorphosed leaves. What would have been 'leaves, if 
the development had gone on as a vegetative branch, have in 
the blossom developed in other forms, adapted to other func- 
tions. Linnoeus expressed this idea, along with other more 
speculati\x‘ conceptions, dimly apprehended, b3"thc phrase Vege- 
table Metanioi-pliosis. Not long afterwards, this fecund idea 
of a common type, the leaf, of which the parts of the flower, 
&c., were regarded as modifications, was more clearly and differ- 
ently developed by a ifliilosophieal phy siologist, Caspar Frederic 
Wolff. Thirty yxars later, it was again and wholly independ- 
ently developed by Gcethe, in a long-neglected but now well- 
known essay, on the Metamorphosis of Jflants. Twenty-three 
years afterwards, similar ideas were again independently^ pro- 
pounded by D(*.Candolle, from a different theoretical lioint of 
view ; and finally^ the investigation of phydlotaxy lias complebid 
the evidence of the morphological unity of foliaceous amj floral 
organs.^ 


^ The contribution of Linmeus is on p. 801 of the Philosophia Botanica, 
1761 ; and all that is pertinent is in the following propositions : — 

Pliiniulam seininis saepius terminal ant flos aut gemma. 

Principium florum et foliorum idem est. 

Principium gemma rum et foliorum idem est. 

Gemma constat foliorum rudiraentis. 

Perianthium sit ex connatis foliorum fudimentis. 

His dissertation, Prolepsis Plantarum, in Amccn. Acad. vi. (1700), added 
nothing but obscure speculations to the former comparatively clear 
statements. » 

Kaspar Friedrich Wolff’s contribution is in his Thcoria Generationis, 
mainly concerning animals, published in 1759, and an enlarged and amended 
edition in 1774. He first clearly conceives the plant as formed of two ele- 

1 'ments, stem and leaf, hut develops only the morphology of the latter, and 
under the hypothesis that leaves of vegetation become bud-scales or floral 
organs, as the case may be, through degeiiercscence or diminution of vege- 
tative force, which is renewed in the hud or in the seed. 

Johann Wolfgang Guthe’s Versuch die Metamorphose der Pflanzen zu 
erklaren was published in 1790, in 86 pages. For the translations and 
reproductions, see Pritzcl, Thesaurus. To the French translation by So^et, 
with German text accompanying (Stuttgart, 1831), and also to that of Ch. 
Martens (CEuv. Hist. Nat. de Gcethe, Paris, 1837), are joined the author’s inter- 
esting notes and anecdotes of later periods, down to 1831. The degenerescence 
by diminution of vegetative force with renewals by generation, propounded 
by Wolff, in Geethe’s essay takes the form of successive expansion and con- 
traction of organs. 

A. P. DeCaridolle’s Theorie ille'mentaire de Botaniciue appeared in 1818, 
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305. It will be understood that metamorphosis^ as applied to 
leaves and the like, is a figurative expression, adding nothing to 
X)iir knowledge nor to clearness of expression, but rather liable 
to mislead. Tlie substance of the doctrine is unity of type. Its 
proof and tits value lie in the satisfactory explanation of the facts, 
all of which it co-ordinates readily into a consistent and simple 
system. As applied to the flovv'er, two kinds of evidence may 
be adduced, one from the normal^ the other from teratoJogical 
conditions of blossoms. The principal evidence of the first class 
is that supplied by 

300. Position and Transitions. As illustrated in the preced- 
ing chapter, the flower occupies the place of an ordinary bud or 
leaf-bud. Also the parts of ^le flower are arranged on the 
receptacle as leaves are arranged on the stem, i, e. they conform 
to phyllotaxy, as well in passing from leaves and bracts to the^ 
perimith, as in the position of the floral organs in respect to each 
other. This is partly shown in the preceding chapters, and 
is to be fuilhcr illustrated. Sepals, petals, stamens, and 
pistils are either in whorls or in spirals, and have nothing 
in their aiTangernents as to position wdiich is not paralleled in 
the fofiage. 

307. The evidence from transitions has to be gathered from a 
great variety of plants. Very commonly the change is abrupt 
from foliage to bracts, from bracts to calj x-leaves, from these to 
corolla-leaves, and from these to stamens. But instances abound 
in which every one of tin? intervals is bridged by transitions or 

a sofK)ii(l edition 1819; a third (revised by Alplionse DcCandolle), in 1844, 
•is postlmmous. The Organojjraphie Vejjetale, in which the niorpholoj^^y of 
thejearlier w^)rk is developed, appeared in 1827. The leading idea is that 
of syunnetry, of organs symmetrically disposed around an axis (the 
homology of foliar and floral organs not at first apprehended), but this 
symmetry disguised or deranged more or less by unions (solderings) of 
homogeneotis or heterogeneous parts, by irregularities or inequalities of 
growth, by abortions, &c. 

The reason why tlie organs in question have a normal symmetrical dis- 
position on the vegetative and floral axes was not readied by DeCandolle, 
nor was it perceived that the arrangement of leaves and of floral organs was 
identical. All this was the contribution of phyllotaxy, — a subject which 
was approached by Bonnet (an associate of DcCandolle’s father), and first 
investigated by the late Karl Schimper and Alexander Braun, beginning 
al>(5ut the year 1829. 

* It is interesting to know that Wolffs work was wholly unknown to 
Gffithe in 1790, and that both Wdiff’s and Goethe’s were unknown to DeCan- 
dolle until after the publication of the second edition of the latter’s The'orie 
6lementaire, in 1819. When the Organographie appeared, the essay of Goethe 
,jmd come to light; and contemporary contributions to floral morphology by 
retit-Thouars, 11. Brown, Dunal, and Roeper, were adding their influence. 



170 


THE FLOWEB. 


intermediate forms. The gradual transition from ordinar}' foli- 
age to bracts and bractlets is exceedingly common. In color 

and texture it is not rare to 
meet with bracts which vie 
with, or indeed surpass, pet- 
als themselves in delicacy and 
brightness ; and in such cases 
they assume a principal office 
of flower-leaves, that of con- 
spicuous show for attraction. 
Scarlet Sage, Painted-Cup 
(Castilleia) , and the Poin-' 
settia, with other Euphorbias 
of the conservatories, are ex- 
amples of this. I n the flowers 
of Barberry, it is by a nearly 
arbitrary selection that bractlets arc distinguished from sepals ; 
in Calycanthus, in many kinds of Cactus, and in Nelumbium, 

the same is true 
as to bractlets, se- 
pals, and petals ; in 
Water-Lily (Nym- ' 
pTiica, Fig. 318),|| 
there is a gradual 
transition from the 
sej^als through the 
petals to stamens ; 
in Lilies and most 
lily-like flowers, se- 
pals arc *hs brightly 
c61ored as ’petals, 
and commonly more 
or less • combined 
318 with them. When 

the perianth-leaves are of only one set, it is not at all by color or 
texture that this perianth can be assigned to calyx or to corolla. 
Normal transitions from a stamen to a pistil could not, in the 
nature of the case, be expected. 

308. Teratological Transitions and Changes. Teratology, ds 
the study of monstrosities.' These in the vegetable kingdom 

FIG. 317. Cactus-flower (Mamillaria csBspitosa), with bractlets, sepals, and petals 
passing into each other. 

FIG. 318. Series exhibiting transition from sepala to stamens in Nymphsea odoratA * 
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ofteli elucidate the nature of organs.^ The commonest of these 
changes belong to what was termed by Goethe ret rogr ade meta^ 
morphosis ; that is, to reversion from a higher to a lower form, as of^ 
an organ proper to the summit or centre of the floral axis into one 
which belongs lower down.'** The most familiar of all such cases 
is that of the so-called double flower^ better named in Latin 
plerius. In this, the essential organs, or a part of them, are 
(jhanged into colored flower-leaves or petals. Most flowers are^ 
subject to this change under long cultivation (witness “ double” 
roses, camellias, and buttercups) , at least those with numerous 
stamens. It occasionally 
pccurs in a state of nature. 

The stamens diminish as 
the supernumerary petals 
increase in number ; and 
the various bodies that may 
be Tjften observed, inter- ^ 
mediate between perfect v; 
stamens (if any remain) and 
the out(‘r row of petals, — 
from iai*i)erfect petals, with 
a small lamina tapering into 
a slender stalk, to those 
which bear a small distorted 
lamina on one side and a 
half-formed anther on the 
other, — plainly reveal the 
natui;c of the transformation 
that has taken place. Carried a step farther, the pistils likewise 
disappear, to be replaced by a rosette of petals, as in fully double 



1 The loading treatises are Moquin-Tandon\s Toratologio Wgetalc, Paris, 

* 1841, and Masters, Vegetable Teratology, London, published for the Kay 

. Society, 18(59. An earlier publication deserves particular mention, viz. the 

thesis De Antholysi Prodromus, by Dr. George Engelmann, Frankfort on 
the Main, 1832. 

To these abnormal changes, the term metamorphosis is obviously more 
applicable ; for here what evidently should be stamens, pistils, &c., on the 
testimony of position and the whole economy of the blossom, actually ap- 
pea^r in the form of some other organ : yet even here the change is only in 
the nisus format ivus i the organ was not first formed as a stamen, and then 
transformed into a petal or leaf. ^ 

PIG. 31£). A flower of the common White Clover reverting to a leafy branch ; after 
Turpin. Calyx with tube little changed, hut lobes bearing leaflets. Pistil stalked; 
the ovary open down the inner edge, and the margins of the pistil-leaf bearing leaves 

• ihitead of ovules. 
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buttercups. ^ In these the green hue of the centre of the rosette 
indicates a tendency to retrograde a step farther into sepals, or 
into a cluster of green leaves. This takes place in certain bios- ^ 
soms of the Strawberry, the Rose, &c. Such production of 
“green roses,” and the like, has been appropriately called 
chhrosisj^ or by Masters chloranthy^ from the change to green. 

300. A monstrosity of the blossom of White Clover, long ago 
figured by Turpin (Fig. 310), is such a case of foliaceous rever- 
sion, in which even the ovules are implicated. 
The imperfect leaves which take the place of 
the latter may be compared with the leaiy 
tufts whk‘h form along the margins of a leaf 
of Biyophyllum, by which the plant is often 
propagated.' (Fig. 322.) 

310. The reversion of a simple pistil di- ^ 
xectl^: to a leaf is seen in the Double-flowering 
Cheny of cultivation (Fig. 320, 321), usually 
passing moreover, by prold^tion of the re- 
ceiitacle, into a leafy branch. 

311 . Tlie reversion of p istils to stamens is 
rarer, but has been observed in a good aumber. 
of instances, in Chiyes, in the Horseradish, 

in* Gentiitps and Hyacintljs, and in some Widows. '"'In the 
latter, the opposite transformation, of stamens to carpela, is 
very common, and curious grades between the two arc met with 
almost every spring. So also in the common Ilouseleek, and 
in perennial Larkspurs. Certain apple-trees are known, both 
in the United States and Europe, in which, while the peta],s are 
changed into the appearance of minute green sepals, the outer 
stamens are converted into carpels, these supernumerary and 
in the fruit superposed to the five normal carpels.^ In Topples, 
many of the innermost stamens are occasionally transformed 
into as many small and stalked simple pistils, surrcyinding the 
base of the large compound one. 

1 It must not he concluded that the supernumerary petals in all such cases 

are reverted stamens, or stamens and pistils. Some are instances of abnormal 
pleiotaxy, f.fi. of the production of one or more additional ranks of petals 
fbetter deserving tlie name of douUe flower)^ with or without reversion of 
essential organs to flower-leaves. ^ 

2 These trees are popularly supposed to bear fruit without blossoming; 

the reverted green petals bein§ so inconspicuous that the flower is un- 
noticed. ^ 

FIG. 320, 321. Green leaves from thecentre of ablossom of Double-flowering Cherry, 
one still showing, by Us partial involution and its style-like apex, that it is a revert^ 
carpel, the other a small but well -formed leaf. 

FIG. 322. Leaf or leaflet of Bryophyllom, developing plantlets along the margins'. 
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312. Another line of teratological evidence is furnished by 

The parts of the flower are, by the doctrine, 
homologous with leaves, and no leaf ever terminates an axis. 

/Normall}^, in fact, the 
' axis is never prolonged 
beyond the flower, but 
abnoniially it ma}’ be. 

It may resume vegeta- 
tive growtli as a termi- 
, nal growing bud, either 
from between the pistils 
after the whole flower is 
formed, .or at an earlier 
period, usurping the 
central part of the 
flower. Thus, when a 
rose is borne on a pe- 
duncle rising from the centre of a rose, which is 
not very unusual, or a leafy stem from the top 
of a pqu' (Fig- 323), the flower was probably 
complete before the monstrous growth set in. In 
Fig. 324, the reversion to foliaceons growth took 
effect after the stamens but before the pistils 
were formed. In rose-buds out of roses, the terminal proliferous 
shoot takes at once the form of a peduncle ; in the shoot from 
the pear, that of a leafy stem. 

313. Again, axillary buds ai'e normally formed in the axil of 
leaves*. No such branching is known in a normal flower. But 
in rare monstrosities a bud (mostly a 
flowerrhud) makes its appearance in the 

,axil of a petal or of a stamen; and it 
may be clearly inferred that the organ 
(not itself ’axillar}^) from the axil of , 
which a bud develops is a leaf or its 
homologue. Fig. 325 exhibits a clear 
case of the kind, a flower in the axil 
of each petal of Celastrus scandeiis. Flowers, or pedunculate 
clusters of flowers, from the axil of petals of garden Pinks are 
som^etimes seen. A long-pedunculate flower from the axil of a 




FIG. 323. A monstroufl pear, prolonged into a leafy branch ; from Bonnet. 

FIG. 324. Retrograde metamorphosis of a flower of the Fraxinella of the gardens, 
from Llndley’s Theory of Horticulture; an internode elongated just above the stamens, 
and bearing a whorl of green leaves. 

s •iJ'IG. 325. A flower of False Bittersweet (Celastrus scandens) producing other 
flowelNki^the axils of the petals; from Turpin. 
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stamen of a species of Water-Lily (Nymphsea Lotus) is figured 
and described by Dr. Masters.^ 

314. In the application of morphological ideas to the elucida- 
tion of the flower, nothing should be assumed in regard to it 
w^hich has not its proper counterpart and exemplar in the leaves 
and axis of vegetation. 


Section II. Floral Symmetry. 

315. The parts of a flower are S 3 ’mmetrically arranged around 
its axis.^ Even when this s^’mmetr^^ is incomplete or imperfect, it 
is still almost always discernible ; and the particular numerical 
plan of the blossom may be observed or ascertained in some of 
the organs. 

31 G. Adopting the doctrine that the parts of the flower are* 
homologous with leaves, the symmetry is a consequence of the 
Iih^dlotaxy. It i s s,ymmetry around an axis^ not the bilateral 
symmetry which prevails in the animal kingdom. For parts of 
a~ flower disposed in a continuous spiral (which mostly occurs 
when the,v are num(»rous) , the arrangement is that of sonie order 
of this kind of ph^dlotax}", which distributes the parts equably 
into superposed ranks. (237.) The much commoner case of 


^ The fullest enumeration and discussion of the very various kinds of 
abnormal structures and deviations in plants is to be found in the Teratolojyy 
of Dr. Masters, above referred to. Many technical terms arc here broi^ght 
into use, which need not be here mentioned, except the following, which relate 
directly to floral metamorphosis. 

PhyUodif (called Phijllomorphy by Morren, Frondescence by Engclmann)‘is 
the condition wherein true leaves are substituted for somc» other organs; 
?. c., where other organs are metamorphosed into green leaves.^ There is 
phyllody of pistils, ovules, filaments, anther, petals, sepals, &c. 

V/ Sepalodi/y where other organs assume the appearance of green sepals. 
s/> Petalody, where they assume the appearance of petals, as normally in 
Pinckneya and Calycophy Hum, in which one calyx-lobe enlarges and becomes 
petal-like, and abnormally in Primroses where all the calyx-lobes imitate 
lobes of the corolla (this has been termed Calycanthemij) ; also of the stamens 
of common “ double flowers.” 

V Staminody, where other organs develop into stamens. Cases of this as 
affecting pistils are referred to above : rarely sepals and petals are so affected. 
^ Pistillodyy where other organs develop into pistils, which most rg.rely 
happens except with the stamens, as above mentiohed. 

* It is stated that Correa de Serra /who published botanical and other 
papers in London, Paris, and Philadelpnia during the first twenty years of 
the century, but who knew far more than he published) was the first botanist 
to insist on the symmetry of the flower. It was first made prominent by De 
Candolle, in the Th^orie illdmentaire, and elaborated in detail by A. 
Hilaire in his Morphologic V^gdtale. ^ 
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equal number of parts in a cycle, and the cycles alternating 
with each other, is simply that of verticillate phyllotaxy. (234.) 

' In* cither case, the members of the successive circles (or of 
closed spirals as the case may be) will be equal in number ; that 
is, the flower will be iso merous , 

317. A Symmetrical Flower is one in which the members of all 
the cycles (whorls or seeming whorls) are of the same number.^ 

'V ' In nature, the sj^mmetry is of all degrees : it is most commonly 
complete and perfect as to the floral envelopes when it is not 
so as respects the essential organs. The gtmeral rule is that 
the successive cycles alternate, as is the nature of true whorls, 

‘ But the superposition of successive parts is not incompatible 
f symmetry of the blossom, although it is a de})arture from 

ordinary condition, assumed by botanists as the type. An, 

' '' ' J.lQinerom flower (meaning one with an equal number of mem- 

bers gf all organs) is the same as S3mimetrical, if the reference be " 
to the number in the circles, rather than to the total number of 
organs of each kind. 

<. 318. A Regular Flower is one which is s^’mmetrical in respect 

^ ' ,to the fpm of the members of each circle, whatever be their 
number ; /. <?., with the members of each circle all alike in shape. 

319. These two kinds of symmetry or regularity, with their 
opposites or departures from symmetry', need to be practically 
distinguished in succinct language. For tlie terminology, it is 

^ best to retain the earlier use, generally well established in phyto- 
above defined. 

320. A Complete Flower is one which comprises all four or- 
gans, Viz. calyx, corolla, stamens, pistil. 

d 

* tf 

1 This* is not only tl»(v definition “ generally applied in English text-books ” 

• but that introduced by DeCandolle, adopted by St. Hilaire, and followed at 
l(?ast by the French botanists generally. The innovating German definition, 

, of a recent dal'e, is that a symmetrical flower is one “ that can be vertieally|' 
divided into two halves each of which is an exact reflex image of the other.^f 
•. But such have immediately to be distinguished into “ flowers which can he 
divided in this manner by only one plane,” which Sachs terms “ simpli/ 
siimmetrical or rnonosjjmmdrical” and those which can be symmetrically 
divided by two or more planes, “ douUif symmetrical or poly symmetrical” 
as the case may be. Now both these forms have a more expressive and 
older, terminology, adopted by Eichler, viz. : — 

Zyyomorphous, for flowers, or other structures, which can be bisected in 
one plane, and only one, into 8imj|ar halves {median zygomorphous, when 
this is a median or antero-posterior plane, as it most commonly is ; trans*- 
verse zygomorphous, when the plane of section is transverse or at right 
angles to the median, as in Dicentra) ; 

• » * ^ctinomorphous for flowers, &c., which can be bisected in two or more 

* planl!^^futo similaj halves. 
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321. Numerical ground-plan. Many flowers are numericall}^ 
indefinite in some or most of their kinds of members, as Ranun- 
culus, Magnolia, and the Rose for stamens and pistils, Nym- 
phaea for all but perhaps the sepals, many CactaceiB for all but 
the pistil, and Cal^^canthus for all four components.. But more 
commonly each flower is constructed upon a definite numerical 
ground-plan ; and the number is usually low. Seldom, if ever, 
is it reduced to unity in a hermaphrodite blossom (even II ip- 
puris, with a single stamen and a single pistil, is not an un- 
equivocal case) , and probabl}' never in a complete one. But there 
are such extremely simplified flowers among those of a single sex. 

/In Monocotyledons, the almost universal number is three, some- 
times two ; in ordinaiy Dicotyledons, five prevails ; four and two 
are not uncommon ; three is occasional ; and higher numbers are 
not wanting, as twelve or more in Ilouseleeks. 

322. To designate the particular jilan, such familiar terms of 
Latin derivation as binary^ ternary^ quaternary^ quinary^ senary^ 
&c., are sometimes employed, denoting that the parts of the 
flower arc in twos, threes, fours, fives, or sixes. More technical 
and precise bjrms, equivalent to these, are composed of the Greek 
numerals prefixed to the w^ord meaning parts or membei’s, as 

' Monomerous^ for the case of a flower of one member of each ; 

Dimerous^ of two, or on the plan of two members of each ; 

Trimerous^ of three, or on the plan of three members ; " 

Tetramerous^ of four, or on the quaternary plan ; 

Pentamerous^ of five, or on the quinary plan ; 

Hexamerovs^^ of six, or on the plan of six members to each 
circle. But, in Monocotyledons, so-called hexamerous bloosoms 
are really trimerous, the sixes being double sets of three. 


323. Pattern Flowers. These should be symmetrical^ regular^ 

W complete in all the parts and without ex- 

cess or complication of these, and with- 
P cohesions ov adhesions * 

II ^ Y ^^y obscure the type, or render it* 
i\ )) I expressive of the idea that a flower 

c3 ^ consists of a series of circles or spirals 
’w of modified leaves crowded on a short 


axis. Wherefore the illustration Fig. 307, 


with its diagram Fig. 308, may seiwe as a pattern pentamerous 


or quinary flower; and Fig. 326, with its diagram, Fig. 327J 


1 These may be shortly written 1-meroiis, 2-merou8, 3-merous, and so on up 
to 10-merous (decamerous), 12-merous (dodecamerous), &c. 

326. Parts of a symmetrical trimerous flower (Tillsea xnuscosa): a, cal^jv. 
6. corolla; c. stamens; d. pistils. 327. Diagram of the same. 
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as a pattern trimcrous or ternarj^ flower ; these being simply 
isoraerous, and of one circle of each kind. And the whole 

relation of the parts, viewed as 
modified leaves on the common 
axis, may be exhibited in such a 
diagram of a pattern isostemonoiis 
5>merous flower as that displayed 
in Fig. 328. 

324. Diplostomonons Type. The 
foregoing patterns are selected 
upon the idea of the greatest 
siraplicitj'^ consistent with com- 
pleteness. But ext^pnded observation leads to 
the conclusion that the typical flower in nature, 
has two series of stamens, as it has two series in;i 
the perianth ; that is, 
as irian}^ stamens as 
petals and sepals taken 
together.^ As the 
petals alternate with 
the sepals, so the first 
series of stamens al- 
ternates with the pet- 
als, the second series 
of stamens alternates with the first, and the pistils or carpels 
•when of the same number alternate with those. Thus the outer 
"series of stamens and the carpels normally stand before (are 



1 This view o4 the symmetry the flower was first taken by Brown 
(Ohs. PL Oudney, in Denham and Clapperton Trav. 1826, reprinted in Bay 
Soc. ed. of Collected Works, i. 290). It is true that Brown declares the 
same of the pistils ; but that is not made out. The evidence of this doctrine 
is* to be gatheredrfrom a large and varied induction ; from the general pres- 
ence of the two sets of stamens, and no more, in petaloideous Monocotyle- 
, dons ; the unaltered position of the carpdls (before the sepals) when the 
’inner set of stamens is wanting, as in the Iris Family ; the very common 
appearance in haplostemonous flowers among the Dicotyledons of vestiges 
of a second series, or of bodies which may be so interpreted. The aiidrcecium 
or the blossom is said to be 

\Tsostemonous dr Ilapfosteinonous when the stamens are of one series, equal 
in nuniber to that of the ground-plan of the blossom ; 

3ipiostemonou$f when there are two series, or double this number. 

PIG. 328. I«leal plan of a plant, with the simple stem terminated by a symmetrical 
pentamerous flower ; the different sets of organs separated to some distance from each 
other, to show the relative situation of the parts. One of each, namely, a, a sepal, i>, 
a petal* e, a stamen, and d, a pistil, also shown, enlarged. 

FlCfl^^S. A pentamerous diplostemonous flower of Sedum. 

12 
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superposed to) the sepals, and the stamens of the inner series 
stand before the petals ; as in the diagram, Fig. 831.^ 

325. Flowers which completely 
exemplify their type or symmetry 
are rare, but most exhibit it more 
or less. Each natural order or 
group exhibits its own particular 
floral tj'pe, or modification of the 
common t 3 ’pe.^ Some of these 
modifications do not at all affect 
the S3*mmetiy or obscure the plan 
of the flower, except by combina- 
r^tions which render the phylline 
character of the floral envelopes and carpels 
less apparent, such combinations being of 
rare ocjcurrenee in foliage. Others gravely 
interfere with floral S3*mmetry, sometimes to 
such degree that the true plan of the blossom 
is to be ascertained only through extended 
comparisons with the flowers of other plauts 
of the same order or tribe, or of related 
The S 3 ’mmeti\y of the blossom finds its explanation in 
the laws which govern the aiTangement of leaves on the a:sis ; 
that is, in phyllotaxy. The deviations from symmetiy nilJ ii’om 
typical simplicity have to be explained, and in the first instance 




orders. 


1 For convenient reference and the avoidance of circumlocution, some 

writers term the stamens which are before tlie petals cpipetalous, tho^Se before 
the sepals cpisepahus ; but, as this prefix uu*ans upon, it is better to restrict 
these terms to cases of adnation of stamens to these respective partar of the 
perianth, and to distinguish as ? 

AntipefalouSj those stamens which stand before petals, whether adnate or 
free, and ^ 

Antisepalous, those which stand before sepals. — These t^rms we find have 
already been employed in this way by Dr. A. Dickson (in Seemann, Jour. 
Rot. iv. 275), with the addition of a third, viz. ; 

Parapetafous, for stamens which stand at each side of a petal, yet not 
necessarily before a sepal, as in many Rosaceae. 

2 These particular types, with their modifications, are set forth in the 
characters or distinguishing marks of the orders, tribes, genera, &c. The 
best generally available illustrations of ordinal types are in Le Mac^^t and 
Decaisne’s Traitc General de Botanique, and in Hooker’s English ed;jtion 
and revision, entitled A General SysJ^m of Botany, Descriptive and Analyti- 
cal, London, 1873. The best morphological presentation is in Eichler’s 
Bluthendiagramme, &c. (Flower Diagrams, Constructed and IllustratejJ), 
Leipzig, 1876. 

o 

FIG. 330. Opened flower of Trillium erectum. 331. Diagram of the 
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to be classified. To have morphologic«il value, such explanation 
should be based upon just analogies in the foliage and other 
organs of vegetation. Whatever is true of leaves and of the 
vegetating axis as to position of parts, mode of origin and 
growth, division, connection, and the like, may well be true of 
homologous organs in the flower. 


Section III. Various MomFtCATioNs of the Flower. 

§ 1. Enumeration of the Kinds. 

*326. In the morphological study of flowers, these modifica- 
tions are viewed as deviations from type. Their interpretation 
forms no small part of the botanist’s work. They may be classed 
.under tlie following heads : — 

1. Jlnion of members of the same circle : Coalescence. 

2. Union of contiguous parts of dilferent circles : Adnation. 

3. Inequality in size, shape, or union of members of the same 
circle : Irregularity. 

4. Nop<-appea ranee of some parts which are supposed in the 
type : Abortion or Suppression. 

5. Non-alternation of the members of contiguous circles; 
Anteposition or Superposition. 

6. .lujfereased number of organs, either of whole circles or 
parts of circles : Auijmentation or Multiplication. 

7. Outgrcwtlis, mostly from the anterior or sometimes pos- 
terior face or organs : Enation. 

^ 8. Unusual development of the torus or flower-axis. 

9. To which may be iippended morphological modifications, 
some reXerable to these heads and some not so, which arc in 
^special relation to the act of fertilization. These are specially 
.considered in Section IV. 

327. These? deviations from assumed pattern are seldom single ; 
pos^iibly all may coexist in the same blossom. Several of them 
occur even in that one of the orders, the Crassulaceee, which 
most obviously exhibits the normal type throughout. 

328. Thus, Sedum (Fig. 329), with two circles of stamens, 
being taken as the true type (324), Crassula (Fig. 307) wants 
the dircle of stamens before the petals ; Tilliea (Fig. 326) is the. 
S£ime, but with the members symmetrical!}" reduced from five to 
three ; Rhodiola loses all the stamens by abortion in one half 
the individuals and the pistils in the other, sterile rudiments 
testifying to the abortion ; Triactina has lost two of its five 
car^^s, and the three remaining coalesce into one body up to the 
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middle ; Penthorum (Fig. 335, 336) has its five carpels coales- 
cent almost to the top, and usnall}' loses its petals by abortion ; 
in Grammanthes and Cotyledon (Fig. 332-334), the sepals are 
coalescent into a eiip and the petals into a deeper one, out of 

.'J33 334 




which the stamens appear to arise, these being adimte to the 
corolla. Symmetrical increase in the number of members of 
each circle is no proper deviation from type, at least in this 
family (in which flowers on the same plant sometimes vary from 
5-merous to 4-merous and 6-merous) ; and in Sempefv*lvum (to 
which Houseleek belongs) these members are always more than 
five and sometimes as many as twenty in each circle. 

§ 2. Regular Union of similar Parts. 

329. Coalescence, or the cohesion by the contiguous margins 
of parts of the same circle or constituent set of organs, is«so fre- 
quent that few flowers are completely free from it. The last 
preceding figures show it in the gjmoecium and ^corolla. * Fig. 
471-476 further illustrate it in the corolla, and in various degrees 
up to entire union ; and Fig. 483-488 illustrate it in the andro s-^ 
cium. The technical terms which coalescence calls for, and 
winch are needful in botanical description, may be found under 
the account of the particular organ, and in the Glossary. Such 
growing together of contiguous members in the blossom is strictly 
paralleled by connate-perfoliate leaves of ordinary foliage (212, 
Fig. 215), where it more commonly occurs in upper leaves, and 
in bracts, which are still nearer the flower. 

330. It should now be hardly necessary to explain that fiie 
terms coalescence^ cohesion^ unio-fi^ and the corresponding phrases 


FIG. 332. Flower of Grammanthes 333. Flower of a Cotyledon. 334. The corolla 
laid open showing the two rows of stamens Inserted on it. 335. The five p^wUs'df 
Penthorum, united. 336. A cross-section of the same. 
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in the next paragraph, do not mean that the parts were once sepa- 
rate and have since united. That is true only of certain cases. The 
union isjnstly enng^ib).!, equally so in the disks of foliage of 
the Honeysuckle (Fig. 215) and in the corolla of a Convolvulus. 
The lobes which answer to the tips of the constituent leaves of 
the cup or tube are usually first to appear in the forming bud, 
the undivided basal portion comes to view later. It might be 
more correct to say that the several leaves concerned have not 
isolated themselves as they grew. Accordingly, Dr. Masters 
would substitute for coalescence and adnate the term inseparate. 
Blit the common language of morphology needs no change, as it 
co’nsistently proceeds on the idea, and the prevalent fact, that 
leaves arc separate things, and that the tube, cup, or insepa- 
rate ” base of a cah^x or corolla, consists of a certain number of 
yiese. It is no contradiction to this view that they developed 
in imipn.^ 

§ 3. Union of dissimilar or successive Parts. 

33 1 . Adnation is the most ai^propriate term to denote the organic 
and cpiigwaitul cohesion or consolidation of different circles, the 


1 If it wore seriously proposed to cluange tlie language of descriptive 
botany in this regard, consistency would require its total reconstruction, with 
the abolition of all such terms as e/e/?, parted, &c. ; for the structures in 
question are no more cleft tlian they are united. While these convenient 
.and long-familiar terms are continued in use {as they surely will be), although 
.quite contrary to literal fact, it cannot be amiss to continue those, such as 
connate, adnate, coa/escent, &c., which imply and suggest the fundamental fact 
in the st**ucture of phtenogamous and the higher cryptogamous plants, viz. 
tliift leaves are normally unconnected organs. 

Whether fusion or separation is the more complex condition, and therefore 
indicative -of higher rank, is a question of a different order. It is argued 
yiat the fus’ion or lack of separation is an arrest of development, and there- 
fore an indication of low rank or less perfection than tlie contrary. But a 
phylogenetic view of the whole case may reverse this conclusion as respects 
the blossom. The course of development from thallus and frond to distinct 
• foliage on an axis, from little to full differentiation, is clearly a rise in 
rank, as also is tlie differentiation of foliage into ordinary l€*aves, petals, 
stamens, and pistils. But there is as much differentiation in the flower 
of a Convolvulus as of a Ranunculus, and more in that of a Salvia, a 
Lobelia, and an Orchis. In all such flowers, the combination, the irregu- 
larity, and the diversification in many cases of the members of the same circle, 
all indicate complexity, greater specialization, and therefore higlier rank. 
The production of leaves distinct fron^the axis is one step in the ascending 
scale : such specializations and combinations of these as occur in flowers arc 
higher steps ; and the most specialized, complex, and therefore highest in 
rank are complete, corolliferous, irregular flowers, with a definite number of 
m^mb#rs, and these combined in view of the adaptations by which the ends 
of feSi&’zation and fructification are best subserved. 
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apparent growing of one part on or out of another, — as of 
the corolla out of the calyx, the stamens out of the corolla, or 
all of them out of the pistil. This disguises the real origin 
of the floral organs from the receptacle or axis, in successive 
series, one within or above the other. Organs in this condition 
are also and rightly said to be (born united) ; but, as 

this term is equally applicable to the coalescence of members of 
the same circle, the word Adnate is preferable, as applying to 
the present case only. ' Ad nation i s het eroge neous organic co- 

h^ion_or “ acllicsion : coa-; 
Tesccnce is homogeneous; 
cohesion or union, 

332. Adnation occurs in 
very various degrees, and 
attects either some or all the 
organs of the flower.- Its" 
consideration introduces into 
terminology several peculiar 
terms, which may here be 
defined in advance. Three 
of them, introduced and 
prominently enqfloyed by 
Jussieu, depend upon tlie 
degree of adnation, or the 
absence of it, viz. : — 
i^lhipogynous (literally be-, 
neath pistil) , applied to parts 
which are inserted (i, e. are 
‘borne ) on the receptacle of 
the flower, as in Kig. 336. 
This is the absence of. 
adnation, or the condition 
which corresponds with the 
unmodified type. 

A Perigynou s (around the 
pistil) implies an adnation 
which carries up the inser- 
tion of parts (which always means apparent origin or place of 
attachment) to some distance above or away from the rccep- 

PIG. 336*. Vertical section of ><1 flower of the Common Flax, showing the normal or 
hypogynous insertion of parts upon the torus or receptacle. 

FIO. 337. Vertical section of a flower of the Cherry, to show the perigynous insertion, 
or adnation to the calyx, of the i>etal8 and stamens. , 

FIG. 338. Similar section of the flower of the Purslane, showing an adnatl^of dll 
the parts with the lower half of the ovary. ‘ 
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tacle, so coinnionlj placing this insertion around instead of 
beneath the pistil ; whence the name. The perig3’^ny ina}" be, 
as the figures show, merely 
the adnation of petals and 
stamens to , calyx, the calj^x 
remaining liypog^’iious, as in 
P^ig. 337 ; or else the adna- 
tion of the cal^'x, involving 
the other organs, to the lower 
part of the ovaiy, as in Pig. 

338, or up to the summit of 
the ovary, while the petals 
and stamens are adnate still furth^' to the calyx, as in Pig. 339. 
The latter passes into what is called 

y^ Epiqy noiis (on the pistil) , where the adnation is complete to 
the very top of the ovary, and none beyond it, as in Pig. 340, 
341. Yet here the parts so termed are not reall}^ on the ovary, 
except where an epigynous disk (494) actuallj^ surmounts it. 





333. Adnation brings some other terms into use in botanical 
descriptions, especially those of superior and inferior. In this 
connection, these words (in Latin taking the form of supcriis and 
*infems) denote the position in repect to each other of ovaiy and 
•floral envelopes, — not the morphological, but the apparent posi- 
tion or place of origin. Thus, in Fig. 336 and in 337, the calj’x 
is inferior^ or in other words the ovary superior. Here real and 
apparent origin agree, this being the normal condition, which 
is otherwise expressed by saying that the parts are free,, i, e, free 
from all adnation of one to the other. But, in Pig. 339-341, the 


FIG. 339. Similar section of a flower Hawthorn, showing complete adnation to 
the summit of the ovary and of the other parts beyond. 

FIG. 340. Vertical section of a Cranberry-flower, and 341, of flower of Aralia 
nudicaiilis, with so-called epigynous insertion of calyx, corolla, aiul stamens; the calyx 
jii Uie latter completely consolidated with the surface of the ovary, or its limb 
Tb^ete. 
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ovary is said to be inferior and the calyx superior^ the cal^'x 
and other parts, in consequence of the adnation of its lower part, 
seeming to rise from the summit of the ovary. 

334. Adnation of floral envelopes to pistil rarely extends 
beyond the ovary ; yet, in species of Iris having a tube to 
the perianth, this tube is commoni}' adnate for most of its length 
to the style. But when the calyx has its tube or portion with 
united sepals prolonged, the petals and the stamens are usually 
adnate more or less to it, ^. c. are inserted on the calyx. And, 
when the petals are united and prolonged into a tube, the sta- 
mens, being within the corolla, are commonly adnate to or 
inserted upon this. 

335. I<o one doubts that the view is a true one which repre- 

sents the perianth-tube as adnate to the style in Iris, petals and 
stamens as adnate to calyx in the Cherr}^ 3^7), stamens 

as adnate to base of corolla in Fig. 334, and a long way farther 
in Phlox, &c. That the calyx is similarl}' adnate to the ovaiy 
is nearly demonstrable in certain cases. 

336. But, as the lower portion of a pear is undoubtedly recep- 
tacle, or rather the enlarged extremity of the flower-ataU^ as in a 
rose at least a portion of the hip is receptacle, as the tube of the 
flower in a Cercus or other (.^actaeea has all the external char- 
acters and development of a branch, so it is most probable that 
in many cases the supposed calyx-tube adnate to an inferior 
ovary is partly or wholly a hollowed receptacle (in the manner 
of a Fig- fruit) ; that is, a cup-shaped or goblet-shaped develop- 
ment of the base of the floral axis. This would bring the case . 
under § 7. (326, 435.) 


§ 4. Ikuegtjlarity of similar Parts. 

337. Irregularity, or inequalit}’ in form or in union of mem- 
bers of a circle, is extremel^^ common, either' with or without 
numerical symmetry. One or two examples may suffice. 

338. Irregular flowers with S 3 unmetrical perfection, except in 
the g.ynoecium, are well seen in the Pea Family,- to which belongs 
the kind of corolla called Papi limia ceous^ from some imagined 
resemblance to a butterfly. (Fig. 342-344.) This flower is 
5-merous throughout, has the full complement of stamens (10, or 
two sets) , but the gyncecium reduced to a single simple pistil. 
The striking irregularit}^ is in the corolla, the petals of which 
bear distinguishing names : the posterior and larger one, exjerr^ 
nal in the bud, is the Vexillum or Standard (Fig. 344, <f) ; 
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the two lateral next and under the standard, Al^ or Wings (h) ; 
the two anterior, covered by the wings and partly cohering to 


O 



form a prow-shaped body (c) , the Carina or Keel. The calyx 
is slight*!}" irregular by unequal union, the two upper sepals 
united higher than the 
other three. The sta- 

inei^ are much more ^ 

coalescent,butwitli an \ \ ii 

irregularity, nine com- \\f^ I \ \ iJ 

bined by the lower part \\ \ 1 1 ) \\ 

of their filaments, and \\ \ | \ ] f 

.one * (the ])osterior) \ |j 

separate. (Fjg. 345.) Vs) ^ V £ jlmm 

339. /rhe plan and Jwl/W 

floral symmetry in the Locust-blossom and 347 ^ 
its relatives are little obscured by the irregii- 
laritics ancf the coalescence, hardly more so w 
than in the plainer flower of its relative, ^ 

Baptisia (Fig. 347, 348), in which the petals are somewhat 
alike, and the ten stamens are distinct or unconnected. Only 
the calyx is more irregular, by the union of the two posterior 
sepals almost to the tip. (Fig. 348.) 


FIG. 342. Diagram of flower of tlie Locust. Rolnnia Pseudacacia : a. axis of inflores- 
cence; b. bract; first circle of 5, calyx ;*tive remaining pieces, corolla; next anthers, 
10 in number ; in the centre a single simple pistil. 343 Front riew of Locust-flower 
showing only the corolla. 344. This corolla displayed. 

FIG. 346, Androecium of the Locust, nine stamens coalescent, one distinct. 346. 
of a Lupine, all ten fllanients coalescent below into a closed tube. 

'VlG. 347. Calyx and corolla of Baptisia australis. 346. Same with petals fallen^ 
showing ten distincti stamens and tip of the style. 
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340. But in a Lupine-blossom, of equally near relationship, 
a casual observer might fail to recognize the very same tyj)e, 
although disguised only by cohesions. For while the two i)os- 
terior sepals are united to tlie tip on one side of the blossom, the 
three others are similarly united into 
one body on the anterior side, giving 
the appearance of two sepals instead 
of five : in the corolla, the two keel- 
petals arc more strictly united into a 
slender scythe-shai)ed or sickle-shaped 
body; so that the petals might with 
the unwar}' pass for four: in tluv 
aiidroicium, the coalescence includes all 
ten stamens (Fig. 34G), which is an 
approach to regularity. 

341. The 5-mcrous symmetry of the 
Violet- blossom is complete until the 
gyncBcium is reached (but with only 
one circle of stamens) ; the main irregu- 
larit}^ of the perianth is in thej^nterior 
petal, with its nectariferious sac at base 
(Fig. 349-351) ; the two stamens near- 
est this send into the sac curious ai)pendages, which the other 
three do not possess ; the gynoecium is composed of three car- 
pels coalesccnt into one compound ovary in a 
manner hereafter cxi)lained. In Antirrhinum 
and Linaria (Fig. 480, 481), there is a similar 
k irregularity accompanying coalescence of the 
1 petals, the anterior one being extended at base 
into a nectariferous sac or hollow spur. \ The 
flower of a Lobelia (Fig. 488) has the same 
numerical plan and S 3 unmetry as that of Viola 
(except that the gjuimcium is dim(5rous) ; but 
the members are adnate below and coalesccnt above, and the 
corolla is irregular through unequal coalescence of the five petals, 
and the absence of coalescence down one side. 




1 Peloria is a name given by Linnaeus to an occasional monostrosity of 
these flowers (imitated in sundry others), in which tlie base of every petal^ or 
answering part of tlie corolla, is prolonged downward into a sac or spur.^ 
The sac is, morphologically considered, a departure from normal regularity : 
in the monster, symmetrical regularity is restored by the development of four 
more sacs. 

FIG. 340. Flower of Viola saglttata. 350. Its sepals and petals displayed. 361. 
Diagram of a Violet-blossom, from Eicliler, with bract orsnbten ling leaf (below), aptUrA. 
of bractlets (lateral), and axis to wliicli the subtending leaf belongs (above or posteiio^. 
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§ 5. Disappeauance or Obliteration of Parts. 

342. Abortion or Suppression are somewhat synonymous terms 
to denote the obliteration or rather non-appearance of organs 
whicli belong to tlie plan of the blossom. AborHgM.A^ .applied ^ 
particularly and more properly to partial obliteration, as where 
a stamen is reduced to a naked filament, or to a mere rudiment 
or vestige, answering to a stamen and occupying the place of 
one, but incapable of performing its office ; suppression^ to abso- ^ 
lute non-appearance. Such vestiges or abortive organs justify 
•the use of these terms, the more so as all gradations are some- 
times met with between the perfect organ and the functionless 
rudiment which occupies its placS. Such obliterations, whether 
partial or cornijlete, may affect cither a whole circle of organs 
or merely some of its members. The Ibimer interferes with the 
completeness of a flower, and may obscure the normal order of 
its parts. The latter direc% interferes with the symmetry of 
the blossom, and is commonly associated with irregularity. 

343. Of parts of a Circle. Among papilionaceous flowers 
(338),Mitferent species of Erythrina have all the^petals but one 
(the vexillurn. Fig. 344, a) mucli reduced in 
size, in some concealed in the calyx, arntTn 

T\^e/y way to be ranked as abortive organs. 

In Aiiiorpha, of the same family, these four 
petals are gone, h'aving no trace, reducing 
the corolla to a single petal. (Fig. 352, 35o.) 

ThiSf one is evidently the vexillurn, both by 
’position and shape ; and the 5-merous type, 
also the paiticular type ol* the family, are still 
discernible in the five notches of the calyx, 
the ten stamens, &e. In a related genus, 

^^arryella, «vcn this last petal is wanting, and 
the andrcecinin is straight, all irregularity thus 
disappearing through suppression. 

344. Delpliinium or Larkspur and Aconite or Monkshood 
furnish good examples of flowers in which irregularity is accom- 
panied more or less abortion. The calyx of the Larkspur 
(Eig. 354-356) is irregular reason of the dissimilarity of the 

*five sepals, one of which, the uppermost and largest, is pro- 
longed posteriorly into a long and hollow spur. Within these, 
and alternate with them as far as they go, are the petals, only 

^**FIG. 352. Stamen^) and pistil of Amorplm fruticosa. 353. An entire flower of the 
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four in number, and these of two shapes, the two upper ones 
having long spurs which are received into tlie spur of the upper 
sepal; the two lateral ones having a small but broad blade 


0.54 057 



356 S59 

raised on a stalk-like claw ; and the place which the fifth and 
lower petal should occupy (marked in the ground-plan. Fig. 35'6, ^ 

FIG. 354. Flower of ft Larkspur^ 355. The* five sepals (outer circle) and the four 
petals (inner circle) displayed. 356. Ground-plan of the calyx and corolla. 

FIG .357. Flower of an Aconite or Monkshood. 358. The hve sepals and the two 
small and curiously shai>cd petals displayed ; also the stamens and pistils in the centr^^. ^ 
359. Ground-plan of the calyx and corolla; the dotted lines, as in Fig. 356, representing 
the suppressed parts. 
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by a short dotted line) is vacant, tins petal being suppressed, 
thereby rendering the blossom unsymmetrical. In Aconite 
(Fig. 3o7-359), the plan of the blossom is the same, 
but the uppermost and largest of the live dissimilar 
sepals forms a helmet-shaped or hood-like body; 
three of the petals are wanting altogether (their 
places are shown by the dotted lines in the ground- 
plan, Fig. 359) ; and the two upper ones, which ex- 
tend under the hood, are so reduced in size and so 
anomalous in shape that they would not be recog- 
nized as petals. One of these, enlarged, is exhibited 
in Fig. 360. lA^tals and other parts of this and of va- 
rious extraordinary forms were termed by Linnams 
Nectaru^s, a somewhat misleading name, as they 
are no more devoted to the secretion of nectar than 
ordinary petals or other parts are. In these flowers, 
moreover, the stamens arc much increased in number. 

345. Analogous abortion of some of the stamens, along with 
a particular irregularity of the perianth, especially of the corolla, 
characterizes a series of natural orders with coalescent petals.^ 
These flowers are all on the 5-merous plan (except that the 
gynoecium is 2-merous), but with corolla, and not rarely the 
calyx, irregular through unequal union in what is called the hila- 
hiatc ox two-lii)ped manner. The greater union is always median, 
or anterior and posterior, and two of the coalescent members form 
one lip, three the other. The two posterior petals form the 
upper lip, the anterior and two lateral form the lower lip of the 
corolla ; in the cal^^x, when that is bilabiate, this is of course 
reversed. In some, as in,Sage and Snapdragon, the bilabiation 
of the corolla is striking (Fig. 479-481), and readily comparable 
to the two jaws of an animal ; in others, the parts are almost regu- 
lar. The suppression referred to is, in most of these cases, that 
of the posterior of the five stamens, as in Fig. 361, where it is 
•complete. In Pentstemon (Fig. 362), a sterile filament regu- 
larly occupies the place of the missing stamen. The position 
sufficiently indicates its nature. This is also revealed b}^ the 
rare occurrence of an imperfect or of a perfect anther on this 



j 1 These natural orders in which this occurs, or tends to occur, are the 
ScrophulariacesB (Snapdragon, Pentstemon, Mimulus, &c.), Orobanchaceae 
(Beech-drops), Lentibulaceae (Blad'derwort), Gesneraceae (Gloxinia), Big- 
noniacese (Trumpet Creeper, Catalpa), Pedaliaceae (Martynia), Acanthaceae, 
Labiatie (Salvia, Stachys), &c, 

^ PIG. 360 . A petal (nectary) of an Aconite, much enlarged. 
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filament, — a monstrosity, indeed, but the monstrosity is here 
a return to normal S 3 ’mmetry. The two stamens nearest the 

suppressed or abortive one generally 
share in the tendency to abortion, as 
is shown 1 ) 3 " their lesser, length or 
smaller anthers : in the flower of 
Catalpa, these two also are either im- 
perfect or reduced to mere vestiges 
(as in Fig. 3G3) : in very many other 
plants of these families, even these 
vestiges are not seen, and so the five 
stamens are 1 ) 3 " abortion or complete 
suppression reduced to two. 

34G. Suppression in the gyncecium% 
to a number less than the numerical! 
plan of the flower (as shown in the 
perianth) is of more common occur- 
rence than the t 3 'pical number, and 
the reduction is comparativel 3 ' (Con- 
stant throughout the genus or order. 
A papilionaceous or other leguminous 
flower with more than one or with all 
five pistils is exceedingly rare, and 
except in one pentacarpellary genus 
is a monstrosit 3 ’. Suppression of 
the interior is more common than 
of exterior organs. Want of room 
in the bud may partially explain 
this. , 

347. Suppression of whole Circles. Such suppression or rather 
non-production in the actual blossom of whole series of organs 
which belong to the type, and indeed are sometimes present in 
that blossom’s nearest relatives, is very coramofc. It gives 
occasion to several descriptive terms, which may be here defined 
together. First, and in general, flowers are 

Incomplete^ in which any one or more of the four kinds of organs 
is wanting, whatever these may be ; 

.. Apetahus^ when the corolla or inner perianth is wanting ; 

Monochlamydeous^ where the perianth is simple instead of 

L 

♦ FIG. 361. Corolla of Gerardla purpurea Hid open, witli the four stamens, the place 
which the fifth should occur)y Indicated by a cross. 

FIG. 362. Corolla of Pentstenion grandiflorus laid open, with its four stamens, and 
A sterile filament in the place of the fifth stamen. 

FIG. 363. Corolla of Catalpa laid open, with two perfect stamens and the vesti|j^ 
of three abortive ones. 
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double, in which case the wanting set is generally (but not quite 
always) the inner, or the corolla ; 

Dichlamydeous^ when both circles of the perianth (cal 3 'x and 
corolla) are present ; 

Achlarmjdeous^ when both are wanting, as in Fig. 3G5. (These 
three terms are seldom employed.) 

Unisexual (also Diclinous or Separated ) , when the suppression 
is either of the stamens or the pistils. Tn contradistinction, a 
flower whi(th possesses both is Bisexual or Hermaphrodite. 

Staminate, or Male^ when the stamens arc present and the 
pistils absent ; 

• Pistillate., or Female., when the pistils are present and the 
stamens absent ; ^ 

Monoecious (of one household), when stamens and pistils oc- 
cup 3 ’ different flowers on the same plant ; 

Dicecioits (of two households), when they occupy different 
flowers on different plants ; 

Polygamous., when the same species bears both unisexual and 
bisexual or hermaphrodite flowers. This may occur in various 
wa^’s, fjrom the greater or less abortion of either sex, either on 
the same or on separate individual plants; — as Monoeciously or 
D i (Brio usly Polygamous^ according to the tendency to become either 
moncecions or dimeious. Recently Darwin has well distinguished 
the case of 

Gyno-dioecious^ where the flowers on separate individuals are 
some hermai)hrodlte and some female, but none male only ; and 
Andro-dicecious., of hermaphrodite flowers and male, but no 
sepaiatc female. The latter is a less common case. 

Neutral., as applied to flower, denotes that both stamens and 
pistils are wanting, — a case neither rare nor inexplicable on 
grounds of utility. (356, 504.) 

Sterile and Fertile are more loosely used terms. A sterile 
flower may- mean one which fails to produce seed, as a sterile 
stamen denotes one which produces no good pollen, and a 
sterile pistil one which is incapable of seeding. But commonly a 
sterile flower denotes a staminate one ; a fertile flower, one which 
is i^istillate, if not also hermaphrodite. 

348. Suppressed Perianth. Almost universally, when the peri- 
anth is reduced to a single circle, it is the inner, or corolla, which . 
?s not produced. Or, rather, when there is onl}" one circle or sort^ 
of perianth-leaves, it is called Wya:, whatever be the appearance, 
texture, or color, unless it can somehow be shown that an outer 
^pircle is suppressed. For since the calyx is frequently delicate 
^iefnd petal-like (in botanical language, petaloid or colored^ as in 
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Clematis and Anemone, Fig. 364) , and the corolla is sometimes 
greenish or leaf-like, the only real difference between the two is 

that the calyx represents the outer 
and the corolla the inner series. 
Even this distinction bcccjmes arbi- 
trary when the perianth consists of 
three or four circles, or of a less 
definite number of spirally arranged 
members. 

349. Yet the only perianth obvi- 
ously present may be corolla, as when 
the calyx has its tube w'holly adnate 
to the ovary and its bordS^ or lobes obsolete or wanting.^ Aralia 
nudicaulis (Fig. 341) is an instance, likewise many Umbelliferae, 
some species of Fedia or Valerianella, the fertile flowers of Nyssa, 
and those CompositaG which have no pappus. For Pappus, 
the name originally given to thistle-down and the like, answers 
to the border or lobes of a calyx attenuated and depauperated 
down to mere fibres, bristles, or hairs. The name is ex- 
tended to other and less obliterated forms. (044, Fig. 631-633.) 
When the obliteration is complete, as in Mayweed (Fig. 630), 
in some species of Coreopsis, &c., the corolla seems to be simply 
continuous with the apex of the ovar 3 \ A comparison with 
related forms reveals the real state of things.^ 

350. So also in Hippnris, in which (along 
with extreme numeritial recluction of the other 
floral circles) the calj^x as well as corolla seems 
to be wanting ; but the insertion of the stamen 
on the ovary (epig\;nous) suggests an adnate 
calyx, and near inspection detects* its border. 

351. Both calyx and corolla are really want- 

ing in the otherwise complete and perfect (symmetrical and 
— 

1 In the flowers of the two common species of Prickly Ash (Zanthoxy- 
him) of the Atlantic United States, one has a double, the other a single 
perianth (as shown in Gray, Gen. Illiistr. ii. 148, t. 166) : the position of the 
stamens gives a presumption that the missing circle of the latter is the calyx ; 
yet it may be otherwise explained. In Santalaccae there are some grounds 
for suspecting that the simple perianth, although opposite the stamens, is 
corolla; and the foliaceous sepal-lobes of the female flowers of Buckleya 
would confirm this, if these are true sepals rather than adnate bracts. ^ 

2 In the pappus of Compositae, every pradation is seen between undoubted 
calyx, recognizable as such by structure as well as position, and diaphanous 
scales, bristles, and mere hairs, wholly “ trichomes ” as to structure, although 
in the place of phyllomes ” and representing them. 

FIG. 364. Flower of Anemone Pennsylvanlca; apetalous, the calyx petalold. «' 4 
FIG. 365. Achlamydeous flower of Lizard's-tail (Saururus cernuus), magnitted. 
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trimeroiisj flowers of Sanruriis, Fig. 365. But achlamydeous 
blossoms are usually still further redueed to a single sex. 

352. Suppression of one circle of stamens is of very common 
occurrence. It is seen in different species of Flax ; wliich have 
mostly 5-merous pcrliictly sjunmetrical and complete flowers with 
one set of stamens abortive. In some species (as in Fig. 367), 



vestiges of the missing circle of* stamens are conspicuous in 
the form of abortive filaments, interposed between the ])erfect 
•stamens ; in others, these rudiments are inconspicuous or even 
altogether wanting. 

353. Suppressed Androecium or Oynoec ium. This occurs with- 
out or along with suppression in the perianth. In cases of the 
former, vestiges of 
the aboitol oigans 
often remain to sig- 
nify the exact nature 
of the. lo^s. Sepa- 
ration of the sexes 
(monoerioKs^ diced- 
tous^ &C.) is the re- 
sult of ►^uch suppres- 
sion. In Menisper- 
mum (Fig. 368, 369), 
this is' aQComi)anied 
•by an actual doub- 
ling of both jCalvx 
and corolla. The 
dioecious flowers of 
Srnilax are similarly 
complete, except by 

the abortion of one sex, but the calyx and corolla are single. 



• 

3G6. Flower of a Llnum or Flax. 367. Anclroeelum and gynoecinm ; the former 
of 6 perfect stamena, alternating with 6 rudiments of a second set. 

FIG. 308, 369. OioBcious flowers of Moons^d, Menispermum Canadense: 368, Staml- 
nate or male blossom; 369, Pistillate or female, but with six abortive stamens, before 
as many petals. 

FIG. 370. A catkin of staininate flowers of a Willow, Salix alba. 37t. A single 
stavplnaito flower detached and enlarged (the bract turned from the eye). 372, A pistil- 
late catkin of the same species. 373. A detached pistillate flower, magnified. 

18 
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354. Combined with suppression of Perianth. This, which is 
found in most amentaceous or catkin-bearing trees, in some with 
partial suppression of perianth, is well illustrated 
in Willows, thellowers of which are all achlamydeom 
and dicecions. (347.) The little scale (gland or nec- 
tar}) at the inside of each blossom might be sup- 
j)osed to represent a perianth, reduced to a single 
piece ; but an extended comparison of forms refers 
it rather to the receptacle. Willow-blossoms (Fig. 
370-372) arc crowded in catkins, each one in the axil of a bract : 
the staininate flowers consist of a few stamens merely, in this 
species of only two, and the pistillate of a pistil merely. In 
Salix purpurea, the male flojver seems to be a single stamen 
(Fig. 374) ; but it consists of two stamens, united into one 

body. Here extreme 
suppression is ac- 
companied with co- 
alescence of the 
existing members. 

355. Still more 
simplified flowers, 
but more difficult 
to comprehend, are 
those of Eupliorbia, 
or Spurge. These 
are in fact monmei- 
ous ; and the female 
flower is a pistil, the 
male is a stamen. 
The pistillat.e .flower 
(of three ' cari)els, 
their ovaries united 
into one three-lobecl 
compound ovar^) 
surmounts a slender peduncle which terminates each branch of the 
flowering plant. (Fig. 375.) From around the base of this pe- 
duncle rise other smaller and shorter peduncles, each from the 
axil of a slender bract, and sunnounted by a single stamen, 
which represents a male flower. (Fig. 376, 377.) This umbel-like 



FIG. 374. A separate staqilnate flowet of SaliX purpurea, with the stamens coa- 
lescent (tnonadelphous and syngeneslous), so ns to appear like a single one. 

FIG. 376. Flowering branch of Euphorbia corollata. 376. Calyx-like involucre 
divided lengthwise, showlngthe staininate flowers around a pistillate flower (a). 377. A 
more magnifled staminate flower detached with its bract, a / its peduncle or pe^oel d, 
surmounted by the solitary stamen, c. 378. Pistil in fruit, cut across, showing the 
three one-seeded carpels of which it is composed. 
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flower-cluster is surrounded and at first enclosed by an involucre 
in the form of a cup, which imitates a calyx ; and the lobes of this 
cup (the free tips of the calyx-leaves) in the present species are 
bright white, so that they exactly imitate petals. Here, then, is 
a whole cluster of extremely simplified flowei-s, taking on the 
guise of and practically behaving like a single flower, the invo- 
lucre serving as cal^^x and corolla ; the one-stamened male flowers 
collectively imitating the androecium of a pol^^androus blossom, 
and surrounding a female flower which might pass for the pistil of 
it. A series of related forms, from various parts of the world, 
gives proof that this interpretation is the true one. 

• 356. Suppression of both Androecium and Gynoecinm. This 
occurs in what are termed Neutral Flowers (347), such as are 
conspicuous at the margin of the cymes of Il 3 Tlrangea (Fig. 203) 
and of Viburnum lantanoides and Opulus, also at the margin of 
the head of flowers of Sunflower, Coreopsis' (Fig. 287, 288), and 
the like. In these and most other instances, the perianth of 
which onljT- the flower consists is much larger and more showv 
than in the accompanying perfect flowers : in fact, their whole 
utility" the plant, so far as known, is in this conspicuousness. 
No plant normall}^ bears neutral flowers onl}" ; but in cultivation 
all sometimes become so by monstrosity", as in the form of Vibur- 
num Opulus called Snowball or Guelder Kose, also in “ full 
double” roses, pinks, &c. Occasionally flowers become sterile 
and neutral by mere depauperation and abortion of perianth as well 
as of essential organs, as in ceilain Grasses ; but such are 
mostly vestiges of flowers rather than neutral blossoms. 


§,6. Interruption of normal Alternation. 

857.* Anteposition or Superposition is the opposition of succes- 
sive (or apparently successive) whorls which normally alternate. 
This result is brought about in different Tvay’s, some of which are 
obvious, while of some the explanation is hypothetical. 

358. In the first place, there are cases of seeming anteposi- 
tion, which are explained aw^ay on inspection. In a tulip, lily, 
and the like, there is a perianth of six leaves and a stamen be- 
fore each. The_ simple ^ explanation is that the flower is not 
6-merous, but 3-merous : there is a caly’x of three sepals, colored 
and mostly shaped like the three petals, which alternate wdth 
these and are clearly anterior in the bud ; next, three stamens 
alternate with the petals or inner circle of the perianth ; then 
,the three stamens of the inner circle, alternating with the preced- 
ing, necessarily are opposite the three petals, as the first three are 
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opposite the sepals. These organs altogether are in four whorls 
of three, not in two of six members ; and the i)istil at the centre, 
of three combined members, is the fifth and final whorl. 

359. The Barberry family exhibits a similar seeming ante- 
position, which is more striking on account of a mukiplication 
of the members of tlie perianth./^ The calyx is of six sepals in 
two circles, the corolla of six petals in two circles, the stamens 
equally’ six ; and so each petal has a stamen before and a sepal 
behind it. But, when ju-operly viewed as a trimerous flower with 
double circles of sepals and petals as well as of stamens, all is 
s^mimetrical and normal. Menispermum in the related Moonseed 
family is in the same case, but the flower is trimerous, as seen' 
in Fig. 3G9 : in the male blossom this is obscured in the androo- 
ciurn (Fig. 3G8) l)}^ a multiplication of the stamens.^ The 
same thing occurs in the perianth and bracts of certain Clumaceae, 
in which the members counted as in fours are superposed, and 
in some of which the double dimerous arrangement with apparent 
anteposition extends through the corolla ; while, in other closel}^ 
related flowers, the corolla changes to simpl}" tetramcrous and to 
alternation with the preceding four sepals. 'Fliis passes.^ in the 
same family and in the allied Ternstroemiaceae, into 

3G0. Superposition by Spirals, as where five i)etals are ante- 
posed to five sei)als, by an evident continuation of pentastichqus 
phyllotaxy ; and the stamen-clusters of (xordonia Lasianthus 
are probably in this way brought before the petals.*^ The flower 
of Camellia is continuously on the spiral plan up to the gynm- 
cium ; but upon one which, from the bracts onward, rises from the 
^ to the f and J order or higher, throwing the petals ol‘ the rosette 
in a full-double flower into numerous more or less conspicuous 
vertical ranks. . . 

361. Anteposition in the Androecinm. It is in the andfmeium 
that real anteposition is most common, and also most difficult to 
account for upon any^ one principle. Doubtless it comefs to pass 
in more than one way. This condition is chiefly noticed when 
the stamens are definite in number, and mainly in isostemonous 
and diplostemonous flowers, (324.) 

362. With Isostemony. Vitis (Fig. 379-381), also Ehamnus 
(Fig. 415, 416), and the whole Grape and Buckthorn families of 

1 In Columbine (Aquilegia), multiplication of the stamens in successively 
alternating 6-merous whorls similarly brings the andrcecium into ton ranks ; 
so, when these stamens in double flowers are transformed into hollow-spurred 
petals, these are set one into another in ten vertical ranks. 

Gen. Illustr. ii. 1. 140. But the petals alternate with the sepals in the 
ordinary manner of the flower, though their strong quincuncial imbrication 
suggests the spiral arrangement. 
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which they are the types, afford familiar cases of a single circle 
of stanirms placed belbre the petals. In Vitis, there are green 
nectariferous lobes or processes from m 

the receptacle, alternate with and inside 
the stameris : there is no good reason to 
suppose that they answer to a second 
row of stamens. All isostemonous Por- 
tulacacem have the stamens before' the 
petals ; and, when the stamens arc fewer 
than the petals, those which exist occupy 
this position. Among the orders with 
•garnopetalous corolla, such antei)osition 
is universal in Plumbaginace8e,^Primu- 
lacem, the related M^ rsinaceae, and in 
most Sapotaccie, in the latter usually 
with some complications. 

The earliest and the most obvious explanation of the 
anomaly is that of the suppression of an outer circle of stamens, 
and to this view recent mor})hologists are returning.^ Observa- 
tion suii^vlies no vestige of proof of it in Khamnacem and Vitacem ; 
but, in the group of related orders to which the Primulaceae be- 
long, evidence is not wanting. For Samolus and Steironema 
bolji exhibit a scries of rudimentary organs exactl}’ in the place 
of the wanting circle of stamens, which may well be sterile fila- 
ments. In the allied order Saiiotacem, while* (diryso])hyllum 
has ill these resiiects just the striK^tiiro of Primulacea', and 
Sidei’oxylon that of Samolus, Isonandra (^iutta (the Gutta-percha 
plant) “has a circle of well- formed stamens in place of the sterile 
rudiments of the preceding ; that is, alternate with the petals, 

1 Eichler, Bliithendiagramme, passim, and in preface to Part II. xviii., 
relating chiefly to obdiplostemony. The principal opposing view is that of 
St. IlilaireA^uchartre, &c., maintaining that corolla and stamens here repre- 
sent one circle of orgarus doubled by median chorisis ; upon which see note 
under a following paragraph. According to that hypothesis, there is no 
andra^eial circle in such blossoms, or only vestiges of one, but the petals have 
supplied the deficiency by a supernumerary production of their own ! The 
more plausible hypothesis of Braun, that of a suppressed interior circle 
of extra petals, would restore the alternation, and make the extant sta- 
mengi the fourth floral circle, as does the adopted explanation. Brauifs 
hypothesis, if it insists tluat an extra row of petals is wanting, supposes the 
suppression of that which very ^rarely exists ; but, if of stamens, then the 
supposed suppression is of that which is so generally present, or with indi- 
cations of presence, as properly to be accounted a part of the floral type. 

^ FIG. 379. Flower of the Grape Vine. caBting its petals before expHnsion. 380, The 
same, witliout the petals: both show the glands of the disk distinctly, within the 
stamena 381. Diagram of the flower. 
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completing the sj’mmetry of the blossom and the normal alterna- 
tion of its members. This explanation of the anteposition of a 
single circle of stamens is the more readily received, because it 
well accords with the idea here adopted, that the andnneium 
of a typical flower should consist, of two drcles of stamens. 
(;124.) The only serious objections to this explanation rise oiitof 
the difficulty of applying it to analogous anteposition when both 
circles are present. 

3()4. For Diplostemony^ the condition of two circles of sta- 
mens, each of the same number as the petals, is also itself very 
commonly attended by anteposition. In normal or Direct 
DlpJostemony^ — that which answers to the floral type com- 
pletely, — the antiscpalous stamens (324, note) are the outer 
and the antipetalous the inner series, and the carpels when 
isomerous alternate with the latter and oppose the sepals ; the 
alternation of whorls is therefore conii^lete, as in tlie diagram, 
Fig. 382. Such stamens, however, may actually occupy a single 

line or coalesce into a 
^ ^ tube, without derange- 

ment of the typf*i. But 
it as commonly occurs 
that the antipetalous sta- 
mens are more or less 

c 

exterior in insertion, and 
then the carpels, when 
isomerous, are alternate 
with the inner and anti- 
sepalous stamens, and therefore opposite the petals, as -in the 
diagram, Fig. 383. Thi^ arrangemejiit takes the name of 
Obdiplostemony, In it the normal alternation of ‘ suc^es^ive 
whorlsTsTiiterrnpted, so as to produce anteposition, 

365. With Obdiplostemony. This condition prevails, more or 
less evidently, in Ericacem, Geraniaceae, Z3'gophyllacef3G^, Riitacem, 
Saxifragaceae, Crassulaceae, Onagraceae, &c. (but in some of these 
with exceptions of direct diplostemony) ; also, accompanied 
by a f^eculiar multiplication of members (380), in Malvaceae, 
Sterculiaceae, and Tiliaceae. The explanation is difficult. The 
h 3 qv^th pgefl.-rY]|rn i y to thre e, neither of which is quite 

satisfactorf\ There is, first, the hjq^othesis of St. Hilaire, ’ap- 
plied to this as to the preceding case (to Rhamnus, Vitis, &c.), 
that these exterior antipetalous stafiiens belong to the corolline 
whorl ; in other words, that the petal and the stamen before i1 

FIG. 382. Diagrram of pattern flower with direct diplostemony 383. Diagracfl 
of similar flower with obdiplostemony. Both from Eiehler’s BlUthenUiagramme. 
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(whether adnate to or free from it) answ'er to one leaf which 
has developed into two organs by a deduplication (372) taking 
place transversely. This makes the inner and 
antisepalous stamens the third floral circle 
or tlie only truly androecial one, and s^’m- 
metrically alternate with the petals on the one 
hand and the carpels on the other. The 
second hypothesis conceives that there is ^ 
whorl sui)pressed between these antipetalous 
stamens and the corolla : this, ideally restored, 
gives symmetric succession and alternation to all the succeeding 
Vhoiis. The five glands in a Geranium-flower, alternate with and 
next succeeding the petals (Fig. 384) , were plausibly supposed to 
represent this missing whorl, which according to Braun should be 
an inner corolla ; according to others rather a primary circle of 
stamens. The third is tlie recent hypothesis of Celakowsky, 
which Eichler adopts : this regards the antipetalous stamens as 
really the inner or aecQjidjjircle, and conceives that in the course 
of development it has-beeome The 

difIiculVv>s of this hj^pothesis are, first to account for this dis- 
placement, and then for the anteposition of the carpels to the 
assumed inner stamens in the great majority of these cases. ^ 



• 

1 In the first part of the Bluthendiagranune, Eichler inclined to the first 
hypothesis, that of St. Hilaire (now very much abandoned on account of 
the feeble evidence that there is any such thing as transverse or median 
chorisis); in the second, he discards this in favor of Celakowsky ’s view 
(published in Regensburg Flora, 1875). As to members which are morpho- 
logically interior becoming exterior by outward displacement, Eichler cites 
the staminodia or sterile stamen-clusters of Parnassia (Fig. 400, 401), and 
the corresponding antipetafous stamens of Limnanthes, as clearly interior 
in the bg-rly flower-bud, but exterior at a later period ; states that the vascu- 
lar bundles wliich enter these stamens generally are either inner as respects 
those of the episepalous stamens or in line with them ; that in some cases 
(as in mafty Caryophyllac-eae) tlie real insertion of the stamens is that of 
direct diplosternony, while the upper part of their filaments and the anthers 
are external to the episepalous series ; that in most families with obdiplos- 
temony examples of direct diplosternony occur, and still more cases with both 
stamineal circles inserted in the same line ; and that, as a rule, the episep- 
alous stamens are either later or not earlier formed than the epipetalous. 
As to the position of the carpels before antipetalous stamens and petals, 
Cejakowsky suggests that tliis may result from the outward recession of 
those stamens affording more room there, while in the normal case the 
greater space is over the episepalous stamens. And, indeed, exceptions 
to the prevalent position are ^ot uncommon both in direct diplosternony 

FIG. 384. Diagram (cross-section) of the flower of Geranium inaculatum, exhibiting 
the relative position of parts, and the symmetrical alternation of circles, i. e. sepals, 
petals, greenish bodies called glands, anti{)etalous stamens, antisepalous stamens, 
carpels. 
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36G. The case of stamens in a cluster before the petals is a 
complication of either of the foregoing with a peculiar kind of 
multiplication, termed deduplication or chorisis. (372.) 


§ 7. Increased number of Parts. 

367. Augmentation in the number of floral members is one 
of the commonest modifications of the type. It occurs in two 
ways :;^lst, by an increased number of circles or turns of spirals 
in the flower, 'wliicih is Regular Multiplication ; 2d, by the pro- 
duction of two or three or of many organs in the normal i)lace 
of one, Chorisis or Deduplication . jc The first does not alter the 

‘ normal symmetry of the blossom, although it may render it dif- 
ficult or impossible to trace or demonstrate it. Tlic second 
apparentl}^ disturbs, or at least disguises, floral symmetry. 
Either may be definite^ or of a constant and comi>aratively 
small number ; or indef uite^ when too numerous for ready 
counting, or inconstant, as the higher numbers are apt to be. 

368. Regular Multiplication, or Augmentation of floruit I circles 
or spirals^ affect any or all the four organs, but most com- 
monly the andix ccjiun. AV'hen the perianth is much increased 
in the number of its members, the distinction between calyx and 
corolla, or even between bracts and corolla, is apt to disappear, 
as in most Cactaceous flowers (Fig. 317), Neluj[rfl)ium, C'alycan- 
thus, «fcc. In those and similar cases, the members of tlie i>erianth 
are prone to take a spiral instead of cyclic arrangement ; and this 


and in obdiplosternony. Along with the lack of clear analogy to support 
St. Hilaire’s hypothesis of transverse dedui)lication, the similar orientation 
of the vascular bundles in the petal and the stamen before it iuust, as 
Celakowsky insists, be good evidence that these represent independent 
leaves, and not superposed portions of one. o 

The main objection to the second hypothesis (that of a suppressed 
circle outside of the aritipetalous stamens) is that tliis missing circle, 
whether of petals or stamens, is not actually met with in any nearly re- 
lated forms (for in Monsonia the fifteen stamens are otherwise explained) ; 
also that there are transitions, as above mentioned, between obdiplosternony 
and direct diplostemony. To Braun’s theory that the glands heliind the 
antisepalous stamens in true Geraniaceae answer to suppressed phylla, 
Eichlor objects that these are present behind all ten stamens in (JxalideaB ; 
also that all are wanting when the office of nectar-secretion, which they sub- 
serve, is undertaken by some othep part of ^he flower, as by the calyx spur 
in Pelargonium and Tropaeolum. The first objection is forcible : the second 
mixes morphological considerations with functional, and is inconclusive. 
Abortive organs, preserved for their utility as nectaries, might totally dis- ' 
appear when rendered useless by a different provision for the same function. 
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is even rilore true of grcatl}^ multiplied stamens and pistils, as 
ill Magnolia and Liriodcndron, most Anonacese, Ranunculus, 
Anemone, and the like.* But in Aquilegia, where the number five 
is fixed in the perianth, the e 3 *clic arrangement with alternation 
of whorls prevails throughout 

3G9. The d(‘linite augmentation of calj-x and corolla l\y the 
production of one additional whorl of each, and the seeming 
anteposition which comes of it when the andrceeium remains 
simpl>^ diplostemonons (in the manner of the Berberidacem, 
Menispermaccic, &c., 839) has already been explained. 

870. Similar increase to two whorls affecting the corolla only 
«hara(*terizes Anonacca', IMagnoliaceie, Papaveraceae, and F uma- 
riaceai. In all but the last order, this is ac.cornjianied by indefi- 
nilel}* multiplied stamens, and niSstl^" by an increased number of 
carpels. In Fumariacea?, which has dimerous flowers, there is a 
diminution by the sup[)ression in most cases of half the normal 
andhe(!iuin, and also an augmentation of the other half by 
chorisis. (872.) 

871. Parapetalous Multiplication. Under this head may be 
describe^d an anomalous arrangement of augmented stamens 
which prevails in the order Rosii^je, but is not peculiar to it.^ 
The simplest case, but a rare one, is seen in the lO-starnened vari- 
ety of some Hawthorns, as occasionally in (Vaticgus coccineaand 
Crifs-galli. The ten are in one circle and in pairs, the pairs 
alternate with the petals. Some would say the pairs are before 
the petals ; but the space between two stamens before each petal 
is mostly rather wider than in the ])air taken the other way. 
The ne.xt case in order, as in 15-stamened Hawthorns, and 
eonstantly in Nuttallia, adds to the above a simple interior circle 
of five staAiens, one direetty before the middle of each petal. 
Next, as in mostPomem and many Potentilleae, there are twenty 
stamens, thus placed, but with an additional circle of five alter- 
nating with the preceding one. Next there are 25 in three 
circles, the second circle as well as the first having ten stamens ; 
and finally there are from 80 to 50, all probably in circles of ten 
each. There is little doubt that the circles develop in centri- 
petal order; the inner successivety the later. ^ 

^ It was first clearly described by Dr. A. Dickson, in Trans. Bot. Soc. 
Edirfb. viii. 408, and Seemann’s Jour. Bot. iv. 478 (1860). He introduced the 
tcTin, parapetalous, which is characteristic of it in its elementary form (254, 
note) : it is particularly illustr.^ted by Eiclilcr, in Bliithendiagramme, ii. 
405-510. The former interprets it b^^^ chorisis, both median and collateral : 
the latter presents the facts and possible views, but declines to adopt either 
gf them. 

2 Accordingly, the whole is probably to be explained by some modifica- 
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372. Chorisis ot Deduplication. Both these temst and the 
ideas which they denote, originated with Dunal, but were first 
expounded hy Moquin-Tandoii.^ The first word is Greek for a 
separating or separation. The second is a translation of Dunal’s 
French word dedouhlement (literall}" undoubling) , thq ambiguity 
of which, and of the original presentation of the case, long 
retarded the right apprehension of the subject. Diremption has 
been suggested (by St. Hilaire) as a proper term. y><rhe mean- 
ing simply is, the d ivision of tha t which is morphologically 
one organ into two or „ more (a division which is of course 
congenital) , so that two or more organs occupy the position of 
one. ;^As thus used, chorisis is restricted, or nearly so, to the 
homologues of leaves in the flower, and mainly to stamens and 
carpels ; the division or splitting up of a petal or a sepal, when it 
occurs, being expressed in the phrases which are applied to leaves. 
Yet a compouijd jeaf, especially one of the palmate t3q)e, is 
a good tjpe of chorisis, the several blades of a compound leaf 
answering to the single blade of a simple leaf. It has been ob- 
jected against the terms chorisis and deduplication that they 
assume the division of that whidh has never been unity, d ; but 
so equally" does the established terminology of foliage. A di- 
vided leaf has never been entire. 

373. Chorisis is compl ete wdien the parts concerned are dis- 
tinct or separate to the veiy insertion, as in the stamen-clusters of 
Hjpericum. The foliar form of this would be represented b}^ 


tion of the axigmeiitation of circles. Dickson’s hypothesis, that tlie two, 
three, or five stamens which are more or less in face of each petal*are all 
deduplications of that petal, would come to be noticed under the ne*xt liead, 
but it may be dismissed at once. Yet that <:he pairs in the outer circle 
represent each an antisepalous stamen, divided by cliorisis (soijietimes 
incompletely) and much separated, is not improbable. The otlier tenable 
explanation (which may be harmonized with the last) is that the outer 
circle of stamens here rightly consists of ten members, respectiv^dy alternat- 
ing with the sepals and petals taken as a whole. This makes them para- 
petalous, and at the same time brings them under Ilofmeister’s general law 
that new organs originate over intervals of those preceding, in this case over 
the ten perianth-intervals directly. It also accords with Ilartog’s elucidation 
of the accessory parts in the flower of SapotacesB (in Trimen’s Jour. Bot. 1878). 
The inner circles are there sometimes 5-merous after the primitive type, 
sometimes 10-merous in regular alternation to the preceding circles. 

1 Moquin-Tandon, Essai des Dedoublemens, &c., Montpellier, 1826; Con- 
siderations sur les Irre'gularites de la Corolle, &c., in Ann. Sci. Nat. xxvii. 
237, 1832; Tx^ratologie Vegetale, 337. Dunal, Essai sur les Vacciniees, 
1819, cited by Moquin (some pages printed, but never published) ; Conside- 
rations sur la Nature et les Rapports de quelques-uns des Organes dc la 
Fleur, 1829. The next botanist to develop it was St. Hilaire, Morphologic 
V^ge'tale, 1841. 
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such sessile palmately compound leaves as those of some species 
of Aspalathus. It is incomplete when division doe s no t extend 
to the base ; as in Fig. 387, 393T Compare, as a 
i^xiiihatFriomologue of this, a petal of Mignonette, 

Fig. 385. But proper chorisis requires that the 
siqiernumerary organs should be developed like 
unto the original organ which is thus multiplied, or 
should complete their S 3 ’mmetiy, whatever it be. 

374. St. Hilaire distinguished two kinds of deduplication; viz., 
c ollat ersil when the members stand side by side, and ^paraUe l 
when an organ becomes double or multiple anter o-posteriorl}". 
The latter, sometimes called vertical^ and sometimes transverse^ 
is better named median chorisis.^ The collateral is the origi- 
nal and t3q3ical chorisis. Most botanists incline to restrict the 
^name to this, and to give some other explanation and name to 
the median form of augmentation. But some eases, such as 
those of Tilia and Sparmannia, are clearly of the same nature 
as the collateral, and ma 3 " be a disguised form of it ; there are 
others which ma 3 " be explained in accordance with it ; and there 
are sucln jtransitions between some of these and coronal out- 
growths that the tenn chorisis is most eonvenientl 3 " made to 
comprise augmentation or doubling in either plane. Distinct 
antej[X)sition, however, may be explained in other wa3’8. (357.) 

375. Typical or Collateral Chorisis, in wdiich the members, 
together answering to one leaf, normal^ stand side by side, 
occurs in many families of plants, and 
in a variet 3 " of forms. A few are here 
presented. 

37G. ^Iqcles c‘ommon 

marsh i^lant of the ll 3 "pericum famil 3 ’) , 
like most of its near relatives, lias its 
calyx and corolla on the plan of five, 
its stamenf? and carpels on the plan of 
three, as is showm in the diagram, Fig. 38G. This makes a break 
in the symmetry between the corolla and the stamens ; but all 
within is in regular alternation when the three stamens of each 
cluster are counted as one as their union at base into a phalanx 
(Fig. 387) may suggest. These phalanges alternate with the 
, three carpels, and therefore stand where single stamens belong. 
The three conspicuous green projections, which in a general way 

FIG. 385. A petal of Mignoneite (Reseda odorata), with many parted blade, 
enlarged. 

FIG. 386. Diagram of flower of Elodes Virginica, with three phalanges of stamens 
forming the inner circle, and three glands answering to the outer circle. 387. A de- 
tached phalanx of three stamens. 
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are called glands^ alternate with the phalanges, and so are taken 
to represent the outer circle of stamens. The morphologist 
accordingly sees in the glands the honiologues or representatives 
of the outer series of stamens, reduced to three by abortion, and 
ill the three stamen-clusters only the three alternating stamens 
of the inner series, trebled by chorisis, and this chorisis incom- 
plete, because it has not quite divided the filament into three. 
In Hypericum, the glands are completely suppressed, each pha- 
lanx is almost or quite divided into a clustijr, either of aliout 
three stamens each, as in H. Sarothra, or of a few more (in II. 
inutilum and II. Canadense), or of an indefinite number, as in 
the common St. Jolmsworts. Then in some other species (as 
in our H. pyramidatum) the ci\rpcls and the stamen-clusters rise 
to five, realizing complete pentarneroiis symmetry, except that 
the almost numberless stamens all belong to the one inner circle. 
Morphologically, they are comparable to the leaflets of fivQ (or 
in most species three) 
decompound and ses- 
sile or almost sessile 
leaves. The indefinitely 
numerous stamens of 
Riciiius are similarly 
increased from five by 
compound ramificatio ii . 

377. Fumariacem, the 
Fumitory family, may 
furnish the next illus- 
tration. The flower is 
on the plan of two 
(dimerous) throughout. 




Taking Dicentra to show it, there is first a pair of small* and 
scale-shaped sepals, not unlike the pair of bractlets on the 

FIG. 388. Dicentra Cucullaria (Dutchman’s BiHfeeches), a scape in flower and a leaf, 
severed from the singular bulb (formed of tlio enlarged bases of pel ioles). 389. Detached 
flower, of natural size, showing also the pair of bractlets on the pedicel. 390. Same 
with parts displayed, and 391, inner petals placed above. 392. Diagram of flower of 
Dicentra or Adlutnia, from a section across the summit. 393. One of the phalanges of 
stamens of Adlumia ; upper part only. 
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pedicel below (Fig. 389, 390), and normally alternate with them : 
alternate with these is a pair of large petals, deeply saccate or 
spurred below ; alternate with these, a pair of smaller petals 
with spoon-sliaped tips which cohere at the apex (the corolla 
therefore of two circles as in the related Poppy familjO ; alternate 
with these, two phalanges or united stamen-clusters, of three 
stamens each ; alternate with these is nothing, for the second 
set of stamens is wanting ; alternate with this vacancy is a pair 
of carpels wholly combined into a compound 2-merous pistil. 
,^lie statement itself explains the morpholog}'. The three sta- 
mens of eacli phalanx stand in the place of a stamen, and are 
thh divisions of one. In Dicientra the members of the phalanx 
arc almost separate ; in Adlnmia (Fig. 393) and Corydalis the 
undivided tilamcnt roaches almost up to the anthers. The middle 
anther of the phalanx is normal, or two-celled ; the lateral 
anthers are one-celled, as if halved.^ 

^ EicliltT adopts this interpretation (proposed in Gray, Gen. Illustr. 
i. 118), and applies it to the crucial instance of Hypecounj. In the flower 
of this Old World genus, there are four apparently simple and complete 
stamens, orie, before each petal: the simplest interpretal ion would be that 
which the facts appear to present, viz tlmt both dimerous circles of stamens 
are complete and normal, but Eichler — in view of the Ctarly development 
and the double vascular bundles of the stamens before the inner petals, and 
some joecasional slight disjunction of their anther-cells — considers that 
the interior stamen-circle is wanting here, no less than in the other genera 
of the order ; that what here takes its place before each inner petal is a 
•stamen composed of the adjacent lateral member of the phalanx, congeni- 
tally severed from the group to which it belongs and soldered into one fila- 
ment; bearing the two one-celled anthers so brought together as to imitate a 
normal two-celled anther. The organogeny of the blossom is thought to 
favor this hypothesis ; and it^ certainly favors the view here adopted of 
the composition of the three-membered phalanx of the family generally. 
If this infeypretation of Hypocoum seems far-fetched, it is no more so than 
#ts exact counterpart, through which DeCandolle, Lindley, and others explain 
the case of the rest of the family. Starting with that genus as the simple 
type, they coilceive that the stamen opposed to each inner petal is each 
severed into two, and that these half-stamens attached to the sides of the two 
. intact stamens, tlius producing the phalanges by coalescence. 

A good empirical conception of the formation, from a single loaf, of three 
stamens in Fumariaceae, or two in Cruciferae, is afforded by the petals of 
Hypecoum, as illustrated by Eichler. The outer petals are slightly three- 
loi)ed from the apex; the inner are deeply so and narrower. The mem- 
bers of the next circle in the familj’^ generally are just such three-lobed 
bodies, the tip of each lobe transformed into an anther. There is an ap- 
parent congruity in the production by the symmetrical middle lobe of a 
symmetrical two-celled anther, anS of a one-celled anther by each unsym- 
raetrical lateral lobe or stipule-lifce portion, A fuller development of these 
sides of the leaf, and non-development of the middle portion (somewhat 
after the analogy of Lathyrus Aphaca, Fig. 219), with anther-formation, 
would convert the leaf into a pair of stamens. 
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7^378. The obvious relationship of Cnicifcrse to Fumariace®, 
their a^eement in the rare peculiarity of having the two carpels 

side by side instead of fore and aft; 
(median), and the characteristic 
anomaly wdiich the ancjroecium pre- 
sents {L e, the tetradynamy) , would 
give reason to expect that its prob- 
lems might be solved by cliorisis. 
Indeed, the doctrine was applied to 
this, long before its application to 
the other order. Beginning at the 
centre (Fig. 395, &c.), the pistilris 
of two carpels, right and left ; alter- 
nate with these is a pair of stamens 
on the side next the axis, matched 
by another pair on the opposite 
side of the pistil, the four longer 
and interior stamens ; alternate 
with these, and lower in insertion, 
a single stamen on each sjde ; next, 
four petals, of somewhat various overlapping in aistivation, 
which essentially alternate with the two single stamens and the 
two pairs ; lastly, four sepals, alternating with the four petals as 
a whole, the anterior and posterior overlapping the laterafones 
in the bud. Now the median (i. e. the anterior and posterior) 
pairs of stamens occasionally have their contiguous filamenfe 
conjoined, as in Fig. 397. If this were at all constant, the 
inference would undoubted!}" be that the case is one of. chorisis, 
and that the flower as to its essential organs is dimerous. This 
is apparently the best explanation to be given. It'tissumes that 
I the chorisis is normally complete in the androecium of Gru’eiferse, 
f instead of incomplete, as in Fumariacese.^ And this view is 
confirmed by the fact that the median stamens are > simple and 



1 The hypothesis here adopted, as to the androecium, is that of Steinheil ' 
(1839), and of Eichler (in Flora, 1865, 1872, and Bluthend. ii. 200), replacing 
that of Kunth, 1833, &c., employed in former editions. The rejected view 
makes the flower 4-merous up to the pistil, and the stamens all of one circle, 
alternating with the four petals, the median stamens (as in our view) doubled 
by chorisis. Krause and Wretschko (cited as above by Eichler) ’would 
have the floral circles 2-merous and 4-merou8 by turns ; the calyx of two 
2*merous circles (which it 4 )lainly is);Hbe corolla of one 4-merous circle 

FIG. 394. A cruciferous flower. 395. Diagram of such a flower, with position of 
axis marked above it. 396. Tetradynamous stamens and the pistil. 397. A common 
monstrosity of the same, two of the four inner stamens combined into a comikon 
2*antheriferouB body. 
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single in !?enebiera and many species of Lepidium, in which the 
lateral or short stamens are at the same time abortive. 

379. It is quite possible that chorisis may be extended to the 
corolla of the cruciferous flower, and reduce the whole to a 
symmetrical 2-merous plan, and to congruity in the perianth 
also with Fumariacem. The only obstacle is in the petals form- 
ing a whorl of four where all the rest is 2-merous, for the sepals 
are manifestly two decussating pairs. Now the median petals 
of Hypecoum are deepl}" 3-lobed. An abortion of their middle 
^4obe would leave them almost two-parted : a little more would 
separate them ; then they would imitate the four cruciferous petals 
a's in the diagram. Fig. 395. Applying this view to Cruciferae, 
the blossom in the two orders woujd accord in having a 2-merous 
three- whorled perianth, the first and third whorls median ; ^ as 
^also in the dimerous androecium, the first whorl of which is 
lateral. The difference is that in Fumariaceae the two members 
of tlie first whorl of stamens augment by chorisis into three, and 
the second is wanting, or is present only in Hypecoum ; while in 
Crucifenc the first whorl is simple (of the two short stamens) , and 
the secov(l is doubled. In Fumariaceoe only the first whorl of the 


perianth counts as calyx, and 
the corolla is of two whorls ; 
in Cruciferae, the first and 
second whorls are cal3’x, the 
inner sepals answering to the 
outer petals of Furnariaceae. 

380. Chorisis along with 




antepOsition of stamens is well ^ 


seen in Tilia or Linden, at least in the American species. In 


these the indefinitely numerous stamens are in five clusters, one 
before each petal (Fig. 398, 399), and there is a petal-like body 


.alternating with the calyx-members as a whole ; the short stamens following 
as a 2-merous cwcle ; then the long stamens as a Amorous circle ; lastly the 
2-merou8 gynoecium. G. Henslow (in Trans. Linn. Soc. ser. 2, i. 195) would 
have the flower Amorous by the suppression of the fifth members of a 
5-merous type, and a further suppression of half of the remaining exterior 
stamen-circle, &c. Finally, there is the much better-maintained view that 
the cruciferous flower is 2-merou8 throughout, as explained in the following 
pjiragraph, 379. 

1 This view was taken by Steinheil, in Ann. Sci. Nat. ser. 2, 337 (1839), 
and is essentially reproduced by a *Russian botanist, Meschajeff, in Bull. 
Soc. Imp. Nat. Mosc. 1872. 

PIG. 398. Diagram of the flower of Tilia Americana, the common American Lin- 
den Basswood. 

FIG. 399. A detached stamen-cluster with its netal-like scale. 
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in each cluster with which the stamens cohere. The e:^planntion 
hy chorisis is that each chisier, ]><‘faJ-Jike body included, is a 
multiplication of one stamen. The diagram (Fig. 398) acen- 
rately shows that most of tiie stamens originate from the outer 
side of the base of the petal-like portion : this is mo§t naturally 
exi)lained by median chorisis. The superposition of the clusters 
to the petals will take the same explanation as that of Rhamnus, 
Vitis, &c. (Fig. 363.) That the androccium is here composed 
of the inner circle merely is partly confirmed by the alternation 
of the carpels with the clusters. According to Duchartre,^ the 
development of the andncciiim in a Mallow indicates a similar 
structure ; for the whole united mass originates from five protu*- 
berances, one before each forming petal and connected with it, 
this b}’' collateral chorisis forming a cluster of stamens, and the 
five clusters coalescing as they develop into a tube of filaments, 
such as in Fig. 485. Now Hibiscus and its near relatives have 
a naked tip to the stamen-tube, ending usually in five teeth ; 
and Sidalcea, as is most strikingly shown in the Californian 
S. diploscypha, has two series of stamens, the outer (answering 
to those of Malva and its relatives) in five membranaceous pha- 
langes, superposed to the petals ; the rather numerous inner 
series, more or less in phalanges, surmounts an inteiior filament- 

tube. Whence it is inferred 
that these, and the five teeth 
terminating the column in 
Hibiscus, represent the in- 
ner stamineal circle which is 
w^anting in Malva, as It is in 
Tilia.*^ 

381. The cdse of Parnas- 
sia would be explained as 
analogous to that of Tilia, 
but with the stamen-clusters before the petals wholly sterile, ' 
and of fewer divisions, while an inner circle of ^ five stamens* 


1 Comptes Kendus, 1844, & Ann. Sci. Nat. ser. 3, iv. 123. Duchartro and 

others who draw freely upon median chorisis to explain anteposition, and 
consider that congenital union proves it, take the phalanges in these cases, 
like the single stamens in Vitis, to be an inner part of the petal itself. But 
this view appears to have had its day. ^ 

2 Gray, Gen. Illustr. ii. 44, 67, 76-82. The position of the carpels before 
the petals in Pavonia and MalvaviscusHbrings the former into symmetrical 
alternation with such an inner stamen-circle ; but it is not so in Hibiscus, 
which has the carpels before the sepals. 

FIG. 400. A petal of Parnassia CarolinlanR, with a triple staminodium before^lt. 

FIG. 40). Diagram of the flower of Parnassia Carolinlana. 
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alternate with the petals forms the effective androeciiim. For 
the scalo-like body before each petal, and even slightly adnate 
to its base (in P. Caroliuiana about 3-partcd, as in Fig. 400, but 
in P. palustris a thin scale, fringed with more numerous gland- 
tipped filaments), is plainly outside the stamens in the full-grown 
flower-bud. But Eiehlcr and Drude have found 
that it is inside in the early bud.^ Wherefore, if 
these stamen-like bodies really represent a circle 
of the androeciuin, it must be the inner one ; and 
-that is the more probable view. 

382. Multiplication by ehorisis in the gynoecium 
is* not common ; but there are well marked in- 
S stances of it in all degrees. In Drosera, the 
I styles and stigmas are doubled (Fig. 402) ; in 
' JVIalvaeeje, the same thing takes place in Pavonia 

and ,its allies ; while in Malope and two other 
genera of the same order the few normal carpels are multiplied, 
evidently by ehorisis, into an indefinite number of wholly distinct 
ones. 

• 

§ 8. Outgrowths. 

383. Proper ehorisis is the congenital multiplication of one 
organ «into two or more of the same nature and office ; or at 
least into two or more organs, even if dissimilar, as in the^ 
Jimericaii Lindens, in which one member of the cluster is a kind 
•of petal. Between this and the production by an organ of ap- 
pendages, or outgrowths of little or no morphological signifi- 
catiori, there are many gradations ; as also between these and 
mere cellular •outgrowths from the surface, even down to 
bristles and hairs. The latter, in all their variety and modifica- 
«eions, are properly outgrowths of the epidermis only, and there- 
fore consist of^extended cells, single or combined, unaccompanied 
by vascular or woody tissue. To them has been given the 

.general name of Trichomes (Trichoma^ pi. trichomata), that is 
structures of which hairs are the t3'pe. They may occur upon 
the surface of any organ whatever. Their morphology is the 
morphology of cells rather than of organs. They will therefore 
be mpst conveniently illustrated under Ycgctable Anatomy as 

1 Eichler in FI. Brasil., Sauvagesiacse, & Bluthend. ii. 424 ; Drude in Lin- 
naea, xxxix. 239. Eiehler refers to this as a confirmation of Celakowsky's 
explanation of obdiplosteinony by posterior displacement. (305.) 

FIG. *'^02. Piatll of Drosera ftllforrals with trlcarpellary ovary (transversely divided), 
and six styles, i. e. three, and each two-parted. 

14 
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respects their structure, and in the Glossary as respects ter- 
minology. 

384. But into some bristles, such as those of Drosera, a sub- 
jacent stratum of tissue enters, including one or more ducts or 
even some wood}" tissue, rrickles are of this clasfe ; and from 
the most slender, which pass into bristles, there are all grada- 
tions of stoutness and induration. Such outgrowths may even be 
formed in most regular order, as the prickles on the calyx-tube 
of Agrimonia and scales on the acorii-eup of Oaks, and yet have 
no morphological importance. On the other hand, true represen- 
tatives of leaf or stem may, by abortion and depauperation, bo 
reduced to the structure as well as the appearance of trieliomcs. 
Examples of this are familiar in the ])a])pus (answering to limb 
of the calyx) of many Composite, and in the bristles which 
answer to perianth in man}' Cyperaeese. The scarious stipules 
of Paronychia and of Potaniogeton, the ligule of Grasses^ and 
even the corolla in Plantago, are ecpially reduced to mere cellular 
tissue. So that the structural ditference between triehomes and 
outgrowths ^ is not at all absolute, and the morphological distinc- 
tion must rest upon other ground than anatomical stnt»l;turc. 

385. Among the corolline outgrowths most akin to chorisis is 
the Crown ( Corona) of Silene and allied Caryophyllacese, at the 



junction of the claw 
with the blade of 
the petals (Fig. 403), 
the analogy and 
probable homology 
of which to tW ligule 
of Grasses (Fig. 
150) is evident ; also 
the many-rayed lilar 
mentous crown of 


Passion-flowers (Fig. 404), which consists of two or more series 
of such outgrowths. In Sapindus and some other vSapindaeeae, 
these ligular outgrowths or internal appendages are more like 
a doubling of the petal; as also in Erythroxylum, where they 


1 This is the best English name for the Emergenzen of the Germans, the 
Epiblastema of Wanning, &c. For the development and discussion of vthis 
subject, see IVarming, in Kjdbenhayn Vidensk. Meddel. 1872, and a larger 
treatise on Kamifleation in Phanerogams, Copenhagen, 1872. Also, Uhl- 
worm in Bot. Zeit. 1873 ; Celakowsky in Flora, 1874 ; and Eichler's note on 
Emergenzen in Bliithendiagramrae, i. 48. 


FIG. 403. Petal of Silene Ponnsylvanica, with its crown. 
FIG. 404. Flower of PassUiura cserulea, reducet? in size. 
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are often more comi)licatcd in sfruoture. They are always on 
the inner face, and are commonly two-lobed or parted. 

38C). Similar starniiical appendages arc well known in Ciiscuta 
(Dodder), in Larrea (Fig. 405) and other Z 3 'gophyl- 
laccje, and .less conspicuously in Gaura. 

387. To extend to them the name of Liottle may 
not be amiss, whether the}" are regarded as mere 
outgrowths of floral leaves, without further nior 2 )ho- 
logical relations, or whether they be, at least some- 
times, interpreted as the homologuej^f^juitraiictm^ 
stipule s, as their ordinarily two-cleft form, and tlieir 
Coincidence in Ery throxylum with an liilrapetiolar two-cleft stipule 
suggest. 

§ 9. Forms of the Torus or Receptacle. 

388. Torus is the more specific and jiroper name, Receptacle 
is the more usual. (303.) A normal receptacle of the flower 
would be that of Fig. 316, the apex of the flower-stalk somewhat 
enlarged, roundish or depressed, and with surface mainly cov- 
ered l)y*l*he insertion of the several organs ; the several inter- 
nodes which it potentially contains being 
undeveloped. As the members of the flow'er 
multiply and occupy numerous ranks, the 
receptacle enlarges or lengthens to give them 
insertion or standing-room. 

389. Of elongated forms of receptacle, 

Maguplia and Liriodendron or Tulip-tree give 
familiar instances. The lengthening in the 
former is mainly for the Support of both an- 
dnecium and gymecium ; in the latter, as in 
Myosurus, mainly for the gynmeium only. 

The fall of the matured carpels reveals it 
as a very slender or bodkin-shaped pro- 
longed axis. ' Of broadened forms, the Straw- 
berry, even in blossom, affords a familiar 
example. (Fig. 406.) In the same order, 

Rubus odoratus shows a very broad an d flat ior 

receptacle : in roses, it is so deeply concave as to become the 
tevS5e‘“of the strawberry (Fig: 407) ^ being um-shaped witli a 
narrow mouth, upon which the petafs linR liTammi^ 

FIG. 405. Stamen of Larrea Mexicana, with a conspicuous ligulate appendage at 
the base within. 

j?TG. 406. Receptacle of a strawberry in longitudinal section. 407. Same of a rose, 
in diagram. 
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while the pistils line the walls of the cavity, the bas6 or centre 
of this cavity answering to the apex of the strawberry. 

390. Sometimes internodes are lengthened between certain 
members. In Schizandra, the receptacle, barely oblong in blos- 
som, lengthens greatly in fruiting, so as to scatter dhe carpels 
on a long filiform axis. 

391. In many Gentians, in Stanleya and Warea among 
Criicifera;, and in most species of Cleome, the internode of the 

receptacle between stamens^ 
and pistil is developed into * 
a long stalk to the latter. ! 
Gj’iiandropsis (Fig. 409) m j 
like its near relative, Cleome, j 
except that this ver}" long stalk 
lias the lower part of the 
stamens adnate to it : tlie in- 
ternode between the corolla 
and calyx is broad and slightly 
elevated (or in Cleome, &c., 
narrower and longe,][’) ; and 
so the several floral circles 
are as it were spaced apart by this umisnal development of 
receptacular internodes. In Silcnc (Fig. 408) and many other 
plants of the Pink familyTaii internode between the calyx a.nd 
corolla is prolonged into a stalk or 

^ is the general name of a stalk formed by the receptacle or some 

part of it, or by a carpel. To distinguish its particular nature in apy case, 
the following terms are more or less employed : — 

Tiiecaphore, for a stipe which belongs do a simple pistil itself (where 
it is homologous with a petiole), and is no part of the receptacle, as ip Coptis 
or Goldthread. 

Gynophore, where the stipe is an internode of receptacle next below the * 
gynoeciuin, as the pod-stalk in some Cruciferae, Cleome, and Gynandropsis. , 

Gonopiiore, when it elevates both stamens and pistil, as it seemingly 
docs in the lower stipe of Gynandropsis, Fig. 409. 

Antiiophore, when the stipe is a developed internode between the 
calyx and corolla, as in the Pink family, Fig. 408. 

Gt^nobase is a term, properly applied to a short and comparatively broad 
portion of receptacle on which the gynoecium rests, as in Rue and Orange 
(Fig. 4f4), Houndstongue, Sage, &c. This may extend up between the car- 
pels and pass into, or the upper part become a 

Carpophore, a name properly applied to a portion of receptacle whicn 
is prolonged bg.i^een the carpels as u central axis, as in Geranium (Fig. 
411) and many Umbellif eras, Fig. 412, ’ ^ 

FIG. 408. Section of a flower of Silene Pennsylvanlca, showing the stipe or 
anthophore. ^ 

FIG, 409. Flower of Gynandropsis, with floral circles separated on the elongated 
receptacle. 
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392. Instead of forming a stalk, the elongation ma}’ be continued 
between the carpels in the form of a slender axis, as in Gera- 
nium (Fig. 410, 411), and in the carpophore 
of the fruit of Umbelliferas, Fig. 412. In 
Geranium, t his p rolongation of receptacle 





extends Rir al)ove the ovaries as a beak, to which the styles arc 
adiiate for most of their length. 

393. In Nelumbiura (Fig. 413), the gynophore, or portion of 
receptaclo .above the stamens, is enlarged into a singular broadly 
top-shaped body, with a flat summit, in which the pistils (a dozen 
or more isolated carpels) are separately immersed. 

394^ A Disk is a part of the receptacle, or a development of it, 
enlarged under or around the pistil. When under it or around 
its base and free from the calyx, 

*thc disk is hypogynoiis^ as in 
Orange, Fig, 414. Here it is a 
kind of “^y nobase . W hen adher- 
ent to or linin|^ the base of the 

calyx, it is perigynoiis^ as in 4 i 5 4 it; 

^hamniis* (Fig. 415,410) and Cheny (Fig. 337) : when carried 
complete adnatiou up to the summit of the ovary, it is epigy- 
nous^ as in CIbrnus, in UmbelUferae, &c. Not rarely it divides 
into lobes, as in Vitis (Fig. 379, 380), in Periwinkle and most 
Apocynaceous plants, and in Cruciferce. These are termed glands 
of the disk, and indeed arc commonly glandular or nectarilerous. 



FTG. 410. Gyncecium of Geranium niaculatum. 411. The same with fruit mature, 
th<^live*o varies or fells and the lower part of their styles sex)arated and recurving away 
from the i)rolongation of the axis or receptacle, to which they were at flowering-time 
firmly attached. • 

FIG. 412. Mature fruit of Osmorrhiza, the two carpels splitting away below from 
the filiform x>rolongation of the receplaclo, or carpophore. 

FIG. 413. The top-shaped rccepUicle of Nelumbium, with the pistils, immersed in 
hollovp of its upper face. 

FIG. 415. Flower of a Rhamnus or Buckthorn, and 416, section of the same, show- 
ing a thickened perigyr^us disk. 
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It is not possible by any direct demonstration to distinguish be- 
tween such productions of the receptacle, which are classed as 
belonging to the axis, and suppressed or undevciloped phyllous 
organs, such as stamens, which glands of the disk may some- 
times represent. 

395. Hypanthium. Inspection of Fig. 415, 416, and 337, and 
comparison with Fig. 339, will suggest an explanation differ- 
ent from that which is generally 
adopted. Instead of regarding the 
calyx as l)eginning on a level witli ' 
the base of the ovaiy, and the cup 
as lined, more or less thickly, by 
an expansion of the receptacle (the 
perigynoLis disk) , 
the calyx may be 
understood to begin 
w'here this and the 
ovary become free 
fi'om each other. 

U ndertlurft view, the 
receptacle, instead 
of convex or protu- 
berant, is ]iei;e con- 
cave, has grown up 
around the ovary, 
which, however, is free from the cup in the earlier cited figures, , 
but immersed in it in Fig. 339 and the like. A comparison with 
a rose-hip, an apple, and a pear much strengthens this interpre- 
tation, which is rather largely add[)ted at this, day, at least 
theoretically. It was perhaps first proposed by Link, who intro- 
duced the appropriate name of ITyfaxtiium. hypanthium oi;^ 
hypanthial receptacle is, as the name betokens, a flower-axis or 
receptacle developed mainly under the cal 3 ’x. ff he name is a 
good one, in anj?' case ; and such structures as those of Cal 3 x*an- 
thus (Fig. 417-419), a rose, a pear (the lower part of which is ‘ 
evidentl 3 " an enlargement of peduncle), an8 of Cactus-flowers 
(Fig. 317), although quite compatible with the theor 3 ^ of adnation, 
are more simpl 3 " explained by it.^ 



I 

1 But, whether the cases are well distinguishahle or not, it by no means 
follows that the receptacle plays sucFa part in all instances of perigyny and 
of inferior or partly inferior ovary. Such a view is attended by more diffi- 
culties than the other. Unless the mediation of an invisible receptacle must 

FIG. 417. Flowering branch of Calycantlius. 418. Vertical section of the urn-thaped 
receptacle, the Imbricated bracts or sepals on Its surface cut away. 419. Mature 
fructiferous receptacle entire, showing some scars from which bracts have fallen. 
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Section IV. Certain Adaptations of the Flower to the 
Act of Fertilization. 

§ 1. In General. 

39 G. The iiitrocluctioii into morjihological botany of the con- 
siderations now to be mentioned should have dated from the 
year 1793, in which Christian Conrad Sprongol publislied his 
curious treatise on the structure of flowers in special reference 
to insect aid in their fertilization. For this book, which was 
wholly neglected and overlooked for more than sixty years, con- 
tains along with soinci fanciful ideas the germs of the present 
doctrine and many excellent illustrations of it.^ The interest in 
the doctrine now prevalent is witnessed by a copious special 
literature, beginning with tlie publication, in 1802, of Darwiifs 
book on the fertilization of Orchids by the aid of insects. 


be invoked whenever there is a junction of two dissiinilar organs, the petals 
and stamens of a Lythruin or a Ciiphca are united with the calyx itself, 
instead of calyx beginning at the tpp of a long and simple tube. And if 
three or more of the floral whorls msty b(* congenitally united, why not these 
also with the remaining one'* Van Tieghem, in his Anatomic (^)mj)aree do 
la Fleur, maintains wholly the old view, founding it upon anatomical struc- 
ture and his ability to trace down to the base of the ovary the distinct 
vascular bundles of the several involved organs. 

1 (?. C, Sprengel, Das entdeckte Gebeinmiss der Natur im Ban und der 
Befruchtung der Blumen, Berlin, 1793. Even earlier, Koelreutor (Vorlaufigc 
Nachriebt, etc., 1701-1700) recognized the necessity of insect-aid to various 
blossoms, and described some special contrivances for the purj)ose. 

^ Cliarles Darwin, On tlie Various Contrivances by whicii British and 
Forcing* Orchids are fertilized by Insects, and on the Good Effects of Inter- 
crossing, London, 1802. Ed. 2, 1877. This last contains a list of the papers 
and books wlnc^Ji bear upon tb^ subject, published since 1802. 

Other leading works and papers on the subject are, exclusive of the 
other%bl\iTnes and papers of Darwin, more or less referred to hereafter. 

J'reviranus, LIcber Dichogamic, &c , in Bot. Zeitung, xxi. 1803. 

Hugo von* Mold, Einige Beobachtungon uber dimorphe Bliithon, Bot. 
Zeitung, xxi. 1803. 

Delpino, Pensieri sulla Biologia Vegetale, &c., 1807. Relazione sulf 
Apparecebio della Fecondazione nelle Asclepiadie, &e., 1807. Ulteriore 
Osservazioni sulla Dicbogainia, &c., 1808-60, 1870, and later papers. 

Axcll, Om anordningarna for de Fanerogaina Vaxternas Befruchtung, 
Stockholm, 1869. 

Hildebrand, Die Geschlechter-Vertheilung bei den Pflanzen, 1867, and 
^ther jiapers. 

Hermann Miiller, Die Befruchtung der Blumen durch Insekten, 1873, and 
papers in “ Nature ” and elsewhere? 

“ Flowers and flmir Unbidden Gucst^/ * an English translation of a work 
by ProIessorlCerner, which describes arrangements in blossoms for exclud- 
ing^ unwelcome guests, has not yet reached us. It introduces the new terms 
Autogamy and defined on the following page ; the latter compre- 
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397. The subject, here considered as a part of morphology, 
must be fully treated, as regards acts and processes, under i)liysi- 
ology. Every thing in the flower is in relation to fertilization 
and fructification, directly or indirectl}". This section is con- 
cerned with those adaptations of structure by means of which 
agents exhu’iial to the blossom are brought into service for its 
fertilization. 

398. I^iniitTus and his successors taught that the adjustments 
in hermaphrodite flowers were such, on the w hole, as to secure the 
apj)lication of the pollen of its stamens to the stigma of its pistil 
or i)istils. The present view is, that this is doubtless strictly 
secured in certain flowers of a moderate number of species, but 
never in all the flowxu's of any such species ; that in ordinary 
flowxrs, wdiere it may commonly take place, it is not universal ; 
that in the larger number of species there is something or other 
in the floral structure wdii(di impedes or prevents it. Some 
flow'crs arc adapted for cjioj^e fertilization ; some for cross fertUiT. 

^zation ; some for eitlier. Here tw^o terras need definition, viz. : 

Ulose fertilisation or Selffertilization, or Au togam y, the applica- 
tion and action of a flower's pollen upon its owm pistil ; • 

Cross fertilisation, or Allogamy, the action of the pollen of one 
flower on the pistil of some other flower of the same species. 

Biay be near , as wdieii between flowers borne in the ^ame 
cluster or on the same plant ; remote, when between flowers of 
distinct plants of the same immediate parentage ; most r emote, 
ivhen ])etweeii different races of the same species. Any thing 
ueyond this is hybridiz^iou, or crossing of sj)ccies. 

§ 2. Adaptations for Ali.oga>:y or Intercrossing. 

399. The doctrine now maintained appears to have been first 
propounded by Sprengel in the statement that “ Nature seems 
to have wished that no flower should be fertilizedi^by its owm 
pollen," — a proposition wdiich is not wholly tenable, for there 
are blossoms specially adapted to self-fertilization'. It was re- 
affirmed in our day by Darwdn, in a similar adage, “Nature 
abhors perpetual self-fertilization,” — a metaphorical expression 
to which no effective exception has been taken. And the infer- 
ence was drawn by him, that some important gooi^ the species 
must result from propagation through the union of distinct 
individuals, and especially of individuals which have been dis- 
tinct for several or maay generations. 


liending Geiionogamij, fertilization by pollen of other flowers of the stftne 
plant, and Xenogamy, by pollen from a flower on another plant. 
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400. Ttie actual proposition, simply stated, is that flowers are 
habitually intercrossed, and that there are manifold structural 
adaptations which secure or favor intercrossing, to such extent 
as to justify the proposition. The proof of the proposition is an 
induction from a very great number of particular observations. 
That intercrossing is beneficial is a rational inference from the 
array of special adaptations for which no other sufiicient reason 
appears, or (to resume the metaphor) from the vast pains which 
seem to have been tak(m to secure this end. This inference has 
been to some extent confirmed by direct experiment.^ 

401. Separation of the sexes is a direct adaptation to inter- 
crossingT^renderhig it hecessaiy between individuals in dioecious, 
and largely favoring it in inost^ monmeious and polygamous 
flowers. Strictly close fertilization can occur in hermaphrodite 
flowers only ; but it is in these that the most curious adaptations 
for intercrossing are revealed. 

4lV2. The agencies to the one or the other of wlii(‘h most 
flowers are structurally adapted in reference to intercrossing are 
mainly two ; viz., the winds and animals, of these chiefly insects. 
Delpino accordingly classified flowers into Anvmopkihm and 
Entomophilons ; literally wind-lovers and insect-lovers, but de- 
noting wind-fertilized and insect-fei’tilized, according to the 
agent by whi(*h pollen is transt)orted.‘‘^ There arc hermaphrodite 
and unisexual flowers of both classes, but most wind-fertilized 
flowers are unisexual. 

403. Wind-fertilizable or anemophiloKs flowers are mostly neu- 
tral or dull in color, destitute of odor, and not nectariferous. 
Theif •[U’incipal structural adaptations to this end, besides the 
separation of the sexes in most of them, are the superabundance, 
incoli(*r(uicy, Mryness, and lightness of the pollen, rendering it 
veiy 'transportable by wind and currents of air. The immense 
‘abundance of pollen, its lightness, and its free and far diflusion 
‘through the* air in Tines, hlrs, Taxodium, and other Coniferm, 
are familiar. ^ Their pollen fills the air of a forest during anthe- 
^sis ; and tlie ‘^showers of sulphur,” popularl}" so-called, the 
yellow powder which after a transient shower accumulates as 
a scum on the surface of water several or many miles from the 


I ^ Darwin, The Effects of Cross and Self-Fertilization in the Vegetable 
Kingdom, London, 1876. American Edition, New York, 1877. 

2 Orjiitkophilous, i. e. bird-fertilize(t, flowers are to be ranked with entomo- 
philous. The large blossoms of Trumpet Creeper (Tecorna radicans) and 
of Trumpet Honeysuckle (Lonicera sempervirens), and others, are commonly 
visijed and probably fertilized by humming-birds as well as by moths ; and 
other birds are known to play a similar part in equatorial regions. 
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nearest source, testifies to these particulars. All am%ntaceous 
trees (Willows excepted), Hemp, Hops, &c., are wind-fertilized ; 
and, among perfect flowers, those of most Grasses, Sedges, and 
Plantago. In the latter families espcciall}^ the anthers are pro- 
truded or hung out in the air onl}^ when just ready to discharge 
their pollen, and are at tliat moment susi)endod on suddenly 
lengthened capillary drooping filaments, fluttering in the gentlest 
breeze ; and the stigmas are eitlier dissected into plumes, as in 
most Grasses, or beset with copious hairs on which pollen is 
caught. One physiological adaptation, veiy common in the fol-*^ 
lowing class, is not uuknowm among hermaphrodite wind-fertiliz- 
able flowxn’s, where it is important for securing intercrossing, viz» 
DicJiooamy , It is best seen in the common species of Plantago 
or Plantain, and is described below. (408.) 

404. Insect-fertilizable or entomophilons flowers are correlated 
with showy coloration (including white, wfliich is most showy at 
dusk), odor, or secretion of nectar, often by all threes modes of 
attraction to insects combined. Some insects, moreover, visit 
flowers for their pollen, a highly nutritious article, and ordina- 
rily produced in sucli abundance that much may be, spared. 
The show’iness of corolla or other floral enveloi)os is an attractive 
adaptation to fertilization, enabling blossoms to be discerned at 
a distance ; nor do we know that fragrance or other scent or 
that nectar subserves any other uses to the llowxn* than that of 
alluring insects. Adaptations in the pollen of such blossoms 
for transportation by insects arc various. Commonly the grains 
are slightly moist or glutinous, or roughish, or studded witli 
projections, or strung with threads (as in CEnothera) , so as not 
to be readily dispei’sed in the air, .but to have some slight 
coherence as well as capability of adhering to the head, limbs, 
or bodies of insects, especially to their rough surfaces ; ‘and 
in two families (Orchidacem, Asclepiadaccm) the pollen is com- 
bined in masses and with special adaptations for being trans- 
ported en masse, (421.) With this the stigma is usually 
correlated, by roughness, moisture, or glutinosity.^ 

405. Adaptations of the flower itself in reference to insect 

visitation fire wonderfullj’ various ; and most of these are found 
upon investigation to favor, or often t^ necessitate, intercross- 
ing. In dioecious flowers, this is necessitated by the separation ; 
in monoecious and polygamous flowers, of various kinds ani 
— - 

^ Thus nearly every Orcliid genus but one has a persistently glutinous 
stigma ; in the exceptional one, Cypripedium, it is moist and minutely rough- 
ened, in correlation with the loosely granular or pultaceous pollen whioii it 
is to receive. 
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degrees of separation, pollen is very commonly borne from 
plant to plant ; in hermaphrodite flowers only are more special 
arrangements needed to secure intercrossing or a certain measure 
of it, and in these such arrangements a])ound. 

40G. IrrjBgularity is one of the commonest modifications of the 
flower (32G, 337) : it is never conspicuous except in blossoms 
visited by insects and generally fertilized by tlieir aid ; and it 
finds rational explanation on the score of utility in this regard.^ 

407. Dichogamy, a term introduced by C. Cb Sprengd, who 
first noticed and described it, is one of the most usual and effect- 
ual (rather ph 3 ’siologieal than morphological) adaptations for the 
promotion of intercrossing b(‘twcen hermaphrodite flowers. It 
means that such intercrossing is bi’ought to pass l)y a difference 
in the time of maturity of anthers and stigma ; this reiiderin^^ 
dichogainous blossoms practically the same as dicecious or mon- 
mcious in resi)ect to fertilization, while there is the economical 
gain that all the flowers arc fertile. According to whether the 
anthers or the stigmas are i)recocious, dichogainous flowers are 

Proterandrous (or Pr'otandrous ) , when the anthers mature and 
discharg^i tluur pollen before the stigma of that blossom is recep- 
, tive of pollen ; 

. Proterogynous (or Protogynous) ^ wlien the stigmas are in 
’ rece^itive (‘ondition before the anthers have matured their pollen. 

; Synnnthesis^^ the maturing of the two sexes simultaneously'^ or 
: nearly so, is however made to secure the same result through 
special arrangements. 

408. Protcrogyny. The riantaiiis , such as Plantago major and 
P. lanV*colata, are familiar instances of this in a wind-fertilized 
genus with hermaiihrodite^flowers. The anthesis proceeds from^., 
base lo ape>f of the spike in regular order, and rather r 1 ow 13 \ / 
While the anthers are still in the unopened corolla and on short 
filaments, the long and slender hairy stigma projects from the tip 
and is receding pollen blowui to it from neighboring plants or 

r— 

1 This did not escape the attention of Sprengel in the last century, and 
along with it the fact tl>at strictly terminal and also vertical flowers, whether 
erect or snspended, arc seldom irregular, while comparatively liorizontal or 
obliquely set flowers more commonly are so. The irregularity is in refer- 
ence to a landing place for the visiting insect, or also to storage of or accessi- 
bility to nectar, &c. 

Darwin (Forms of Flowers, 147) remarks that he does not know of a 
single instance of an irregular flow?r which is wind-fertilized. 

2 Sffnacmjf is the term proposed by A. W. Bennett, in Journal of Botany, 
viii. (1870), 310, with its opposite, lleteracmy, for proterandrij and proterogyny. 
TIk* latter names, in their shorter form {protandvy and protogyny), appear to 
have originated with Hildebrand, 1807. 
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spikes : a day or two afterwards, the corolla opens, the filaments 
greatly lengthen, and the four anthers now pendent from them 
give their light pollen to the wind ; but the stigmas of that flower 
and of all below it on that spike are withered or past r(»ceiving 
pollen. Among Grasses, Anthoxanthiim is in the same case. 
The arrangement is somewhat similar to the Plantain in Ainor- 
])ha, which is fertilized by insects, the simple stigma projecting 
btiyond the (corolla in bud, while the anthers arc still immature 



420 421 422 


and enclosed. Scrophularia is a good instance of protl'rogyny 
in flowers fertilized by bees. The flower is irregular (Fig. 
420-422) , and is ai)proached from the front, the spreading lower 
lobe being the landing place. Fig. 420 represents a trash ly 
opened blossom ; and Fig. 421, a section of it. Only the style 
tipped with the stigma is in view, leaning over the landing place ; 
the still closed antliers are ensconced l)elow. The next day or 
a little later all is as in Fig. 422. The style, now flabby, has 
fallen upon the front lobe, its stigma dry and no longer rec:cpti\'e : 
the now-opening anthers arc brought upward and forward to the 
position which the stigma occupied before. A honey-bee, taking 
nectar from the bottom of the corolla, will be dusted with pollen 
from the later flower, and on passing to one in the earlier state 
will deposit some of it on its fresh stigma. Self-tertilization 
here can hardly ever take place, and only through some disturb- 
ance of the natural course. 

409. Proterandry. The process is the reverse, and is at- 
tended with much more extended movements in Clerodendron 
Thompsoniie, a Verbenaceous tropical African climber now com- 
mon in conservatories. The adaptations in this flower (wfficlu 
we indicated long ago) are exqjiisite. The crimson corolla 
and bright white calyx in combination are very conspicuous. 
The long filiform filaments and style, upwardly enrolled in the 

pro. 420, 421. Early opened flower of Scrophularia nodosa, and a longitudinal 
section. 422. Flower a day or two later. 
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bud, straighten and project when the corolla opens : the stamens 
remain straight, but the style proceeds to curve downward and 
backwai'd, as in Fig. 423. The anthers are now discharging 
pollen : the stigmas are immature and closed. Fig. 424 repre- 
sents the flower on the second day, the anthers eifete, and the 
filaments recurved and rolled up spirally ; while the style has 



424 


^ taken the position of the filaments, and the two stigmas now 
separated and receptive are in the veiy position of the anthers the 
previops day. The entrance by which the proboscis of a butterfly 
may rea’ch the nectar at bottom is at the upper side of the orifice. 
The flower cjyinot sclf-fertilize. A good-sized insect flying from 
blossom^ to blossom, and plant to plant, must transport pollen 
,* from the one to the stigma of the other. 

410, Pro^erandry abounds among common flowers. It is 
conspicuous in Gentians and in nearly all that famil 3 \ But, 
wdiile in GiJidiajus the short style is immovable and erect, in 
Sabbatia it is thrown strongl}" to one side, out of the W'ay of and 
far below the stamens, the branches closed and often twisted, so 
that the stigma is quite inaccessible until the stamens have shed 
their pollen : then the style becomes erect, untwists, its two flat 
branches separate, and expose the stigmatic surface of their inner 
face in the place which the oanthers occupied. In Sabbatia 
angularis, Lester F. AYard^ observed that the anthers of freshly 

p ^ In Meehan's Gardeners' Monthly, September, 1878, 278. 

FIG. 423. Flower of Clerodendron TUoiiipsoniie, first day ; 424, second day. 
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opened blossoms nre all thrown to one side almost as strongly 
as the style is thrown in the opposite direction. One of our 
common Fireweeds, Ei)ilol)iiim angustifoliurn or E. spicatum, as 
it is variously called, which is common all round' tlie northern 
hemisphere, is similar to Sabbatia in behavior. In . the freshly 
opened flower, while the anthers are in good condition and are 


42 :, 426 

giving their pollen to bees, the still immature style is strongly 
curved downward and backward, as in Fig. 425. Two or three 
days later, when the pollen is inosth^ shed, the style straightens, 
lengthens to its full dimensions, and spreads its four stigmas over 
the line of the axis of the blossom (Fig. 4 20), in^the very 
position to be pollinated b}" a bee coming from an earlier flowH^r. 

411. In the following instances of proterandry, the style is 
made the instrument of distributing the pollen which it is not 

itself to use.® The 
anthers of a Cam- 
panula discharge all 
their ])ollen in the 
unopened bud, and it 
is nearly all dei)osited 
on the style which 
they surround,- the 
upper })art of whieh » 
is clothed wdth a coat 
of hairs for holding 
the pollen. (Fig. 427.) 
In the open flower, the stamens are found to be empty and withered, 
as in Fig. 428. These flowers are visited by bees and other insects 
for the pollen. While this is going on, and while the pollen is 
fresh and plentiful, no stigma is apparent. Later, the top of the 
style opens into three (in some species five) short and spreading 
branches, the inner faces of whith are the stigmas. Although 

FIG. 425, 426. Flowers of Epilobium angustifoliurn or spicatum; in tlie first, 
freshly expan^led; in the second, a few days ohler. 

FIG. 427. Vertical section of an unopened flower of Campanula rapunculoides : 
the broad white lines are sections of two anthers. 428. Same of an older flower. 
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SO close at hand, little if aii}?^ of the pollen of that flower can 
reach the stigmas. These actually get fertilized by pollen 
brought by bees, which come loaded with it from 
otlier flowers and other i)lants. Symph 3 'andra diflers 
from a true Campanula chieflj' in the continued 
cohesion of the five anthers into a tube around the 
st^de. (Fig. 429, 430.) The pollen is discharged oil 
and held by the haiiy upper portion of the style. 

Soon after, the corolla expands, the lower 
jiart of the style lengthens, and carries 
the pollen-loaded part out of and above 
the anther-tube, as in Fig. 430 ; lastly, the 
three eonnivent tips of the style, diverge 
and expose the stigmas to pollen mainl}' 
brouglit b}" bees from other flowers. By a 
sliglit furtlier modification in Lobelia and 
in Composite, pollen is pushed out of the 
anther-tube ly the ti^) of the style as it 
lengthens, or b}" the very back of the two 
stigmas, the faces of which, afterwards 
exposed, are not to receive this, but other 
2 )oIlen, though it may at limes receive some of its own. The 
arraiigement in Coriiiiosita^ is here illustrated from Leptosyne 
maritima (Fig. 431-435), a showy plant of Southern California, 
now not vei’}’ rare in cultivation. The large flowers around the 


'll!' in' 




FIG. 429. Stamcna and pistil of a young, and 430, same from an old flower of 
Symphyandra i>endula 

FIG. 431. Head of flowers of Leptosyne maritima, of the natural size. 
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margin (ray-flowers, with ligiilate corolla) , one of which is sepa- 
rately shown in Fig. 432, are pistillate onl}’ : the enlarged and 

extended open part of the 
corolla (bright yellow in 
color) serves* for attrac- 
tion, tlie circle of rays 
gives the appearance as 
of a single large flower. 
The flowers of the disk 
or whole central part arc 
hermaphrodite, and with 
narrow tubular corollas, 
from the orifice of which 
projects the greater part 
of the tube of five co- 
alescent anthers. The pollen is earl}" discharged into the interior 
of this tube. The style, with somewhat enlarged and brush-likc 

tip, at first reaches only to the 
bottom of the anther-tube : it 
slowly lengthens, puj=dies the 
pollen before it out of the tube 
(Fig. 433) and into the way of 
insects of various kind, w;hich, 
travelling over the surface, con- 
vey it to older fiowers of the same 


435 « 

head and of other plants. The style, elongating yet more, raises 
some of the pollen still higher (as in Fig. 434) ; ai3({i at length its 
two branches separate and diverge (Fig. 435), exposing to other 
pollen the stigmatic receptive surface which until now was un- 
approachable. 

412. In Parnassia, which has sessile stigmas, their receptive 
surface is actually not formed until the anthers become effete*^; 

f " , — . — - 

FIG, 432 A llgulate femalo flower of the same, and a central hermaphrodite flower. 
433. Upper part of the latter, more enlarged, the tube of anthers projecting from the 
corolla, and the pollen projecting from apex of the anther-tube, being pushed up by the 
lengthening of the style beneath. 434. This style now projecting, and some pollenietill 
resting on its tip. 435. Tip of same style (more advanced and magnified); the two 
branches spreading, still carrying some pollen on the apex of each arm or branch, and 
by the divergence now exposing the stigmatic inner faces. *' 
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and, as the plants or stems are single- flowered, the}- are function- 
ally dia'cious wliile structural!}’ henna plirodite. 

413. The adaptations for hermaphrodite intercrossing with 
synanthesis (407) , e, where there is no essential difference of 
time in the matunng of anthers and stigma, are manifold. 
They may he classed into those without and those willi dimor- 
phism of stamens and pistils, or, in other words, those with 
Homo^onous and those with Heterogonous 

414. The cases without dimorphism are the most various, 
certain families having special types ; and are of all degrees, 
from those that require intercrossing to those that merely favor 
or permit it. For the present purpose, having only morphology 
in view, it suffices tohring to view two or three cases or types of 

415. Particular Adaptations in hermaphrodite blossoms, not 
involving either dichogamy or dimorphism. These are exceed- 

• ingly various ; but they may be distinguished into two general 
kinds, namely: 1, whore loose and 
powdery pollen is transported from 
blossom to blossom in separate grains, 
and 2, where pollen-masses or the 
whole contemts of anthers are bodily 
so transported. 

41G. Papilionaceous flowers (such 
as ])e'a -blossoms, 338) — having ten 
stamens enclosed with a single pis- 
til in the keel_^ 

’ of the corolla, ^ 
their anthers in ^ 
close proximity ^ 
to the stigma -**- ^ 

were- naturally 

^supposed to be 4:® 

self-fertilizing; and so they sometimes are, yet with marked 
adaptations for intercrossing. None are less so than those of 

^ Terms proposed in Amer. Jour. Sci. ser. 3, xiii. 82, and in Amer. 
Naturalist, January, 1877. Dimorphism in flowers may affect the perianth 
only, and not the yovii or essential orjjans ; or there may be two kinds of 
flovvers as respects these also, but with no reciprocal relations, as in ckisto- 
gamons dimorphism (534) ; or of two kinds essentially alike except in stamens 
arid pistil, and these reciprocally adapted to each other, which is hHerogonous 
dimorphism, or, when of three kinds, Hmorphism. 

FIG. 436. Flower of Wistaria Sinensis natural size. 437. Same enlarged, with 
standard, wings, and half the keel removo<l. 438. Satnc with tlio keel depressed, as it 
is when a bee alights on this its usual landing place, the cluster of anthers and stigma 
thus brought up against the bee’s abdomen. 439. Style and stigma, with part of the 
ovary, more magnltled, a fringe of fine bristles around the stigma. 

16 
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Wistarui (Fig, 43G-430), in which the light fringe of* stiff hairs 
around the stigma (shown in Fig. 489) would not prevent pollen 
of suiTOundiiig iinlhers from falling upon it. Yet when a bee 

alights upon the keel, 
1 ^ with head toward the 
n base of the flower, and 
proboscis is inserted 
for nectar between the 
foot of the standard 
and the keel, the latter 
is d(‘pressed bj’’ the 
weight, so that the alv 
domeu of the insect is 
brought against the ten 
anthers and the stig- 
ma, becoming thereb}’ 
smeared with pollen, 
some of which wlion 
other blossoms are vis- 
ited cannot fail to be applied to their stigmas. The ve^y similar 
flower of Locust (llobinia), like that of the Pea, adds an adapta- 
tion in favor of intercrossing. The style for some length below the 

J stigma is covered with a short beard of hairs, as is 
seen in Fig. 442. The anthers oi)en early ai!d dis- 
charge their pollen, which mainly lodges on this 
beard (Fig. 443) , in a manner which may thus far ^ 
be likened to the case of Campanula. (411.) The 
wings and the keel are yoked together, and are 
together depressed b}’ ,the w^eight of an alighting 
bee. This docs not bring out the* anthers as in 
Wistaria, but these remain until effete within the sac, while the 
stigma and the pollen-laden part of the style (Fig. 441) are 
projected against the bee’s abdomen, which, by the oblique 
movement, is first touched by the stigma and next brushed over 
with pollen by the st 3 ie below. So that, in visiting a succession 
of blossoms, some pollen of one flow^er is transferred to the body 
of the bee, and thence to the stigma of the next flower, which 
flower immediately gives to the same spot s^e of its pollen, to 
be transferred to the next flower’s stigma, arid so on. 

417. Two special modifications of the papilionaceous type 


FIG. 440. Flower of RobinlMiispida, the standard and Wings removed. 441. Same, 
as depres.'^ed by the weight of a bee, causing the stigma and pollen-laden tip of the style 
to protrude. 442. Enlarged section of same in the bud, leaving one keel-petal, half the 
stamens, and the pistil in view. 443. Style and stigma at a later period, th^ beard 
loaded with pollen ; more magnilied. 
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need particular mention. One of them, the Bean-blossom, is 
well known to botanists ; the other not so. J^Phe peculiarity in 
the common Beau, Phaseolus vulgaris, and its nearest relatives, 
is that the keel, enclosing the stamens and pistil, is prolonged 



into a narrow snopt which is spiral^’ coiled (as in Fig. 444-446) ; 
that the stigma is oblique on the tip of the style, and the board 
on the style is mainly on the same sid(i that the stigma is : the 
* wing-petals stand forward and turn downward, forming a con- 
venient landing place for bees. As in the Locust-blossom, the 
anthers early discharge their pollen, much of which adheres 



lightlyAo the beard of the style. In the untouched flower, all 
from first to last is concealed in the coiled ke(*l. Press down the 
wing-petals, aftd first the stigma and then the pollen-laden tip 
of tire style i)rojects from the orifice : remove the pressure, and 
•*they withdraw within. When this pressure is made by a bee, 
resting on th« wing-petals while searching for nectar within the 
base of the blossom between the keel and the standard, the same 
movement occurs : the stigma first, and then the pollen on the 
style, strikes against a certain portion of the front or side of 
the bee's body, and the repetition of this operation causes the 
fertilization of each blossom by other than its own pollen. A 
sl^hter pressure or lighter movement of T:]ie wing-p(4als suffices 


FIG. 444. Flower of Garden Bean, PhascoluB vulgaris. 445 Same with wing- 
petals pressed down and of style projecting from the orifice of the keel. 446. Same 
as 444 enlarged, and standard and wings removed 447. U])per part of keel, in the 
condition of 446, enlarged, showing plainly the projecting stylo. 448 Section of the 
keel, (vdarged, showing the style witliin before the anthers open: stamens for sake of 
clearness not delineated. 449. Pistil detached from an older flower ; the brush loaded 
'With pollen. 
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to jostle some of the pollen down upon its own stigma, so that 
self-fertilization is not iineoininon. 


418. Apios tuberosa, a near relative of riiaseoliis, exhibits a 
different and equally curious inodilieation of the same parts. 



The wing-petals for landing place 
are similar: the standard is pro- 
portionally large, firm in texture, 
and shell-shaped or concave, with 
a small boss at the tip as seen from 
behind, or a shallow sac as seen 
from the front : the keel is narrow 


and sickle-shaped ; it arches across the front of the flower, and 


the blunt apex rests in the notch or shallow sac of the tip of the 



standard. (Fig. 450, 452, 453.) So it remains if untouched until 
the blossom withers : no self-fertilization lias ever been observed, ' 



and none ordinarily occurs. The anthers 
are assembled close around the sligma, 
but a little ihort of it (Fig. 452) ; the 
pollen is not early nor coinouslj' .slied in 
the enclosure : the small terininhl stigmii^ 
is at first covered with a pulpy secretion, ^ 
which at length collects info a soft ring 
around its base over or through which no 
pollen passes. But when the keel is libei- 
ated by lifting from underneath, it curves 
promptly into the shape showm in Fig. 


FIG 450. Flower of Apios tuberosa, uiwisitert. 451. Saiue after ^lie 

keel dislodged from the retaining notch, and more Incurved; the tip of the stylo pro- 
truded and thrust forwanl, followed by thecanthers. 

FIG 452. Enlarged vertical section of flower-bud of Apios tuberosa. 453. A flower 
■''"'with half the standard cut away, to show the blunt apex of the keel resting in the 
notch. 454. Diagram of flower, with half of the standard cut away, to show what takes 
place when the apex of the keel is liberated. The figures (also those from 423jjto the 
^ present), and the first account of the adaptations of Apios, were published in the Amer- 
ican Agriculturist In 1876. 
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451, or better in Fig. 454, where the dotted lines indicate its 
original position ; and lirst the end of the style, tipped with 
its stigma, is pushed forward, and then the anthers come into 
view. The flowers are visited b}' humble-bees, and sometimes 
b}" hone 3 "-bees. In searching for nectar at the base of the flower, 
they probably push forward into the space under the arching 
keel, and by slightly elevating dislodge its apex ; when first the 
stigma and then the anthers are brought against some portion 
of the insect’s bod}', and against the same portion in succeeding 
blossoms, tluis effecting cross-fejlilization. This rationally ex- 
plains a remarkable adaptation, which seems to be not otherwise 
intelligible. 

419. Special Adaptations. Twd of these, each peculiar to 
the genus, ma}' here be referred to. In Kalmia-blossoras (Fig. 






455-45<S), the anthers discharge the pollen through a small 
prilicc at the apex of each cell, in this respect agreeing with 
JLlhododendrons and their other ndatives ; but 
none of them utilize this famil}' peculiaiity in the 
manner of Kalrnia. In the flower-bud, each of the / 
ten anthers is .lodged in a small cavit}^ or pocket j 
(exti'rnall}’ a boss) of the corolla, in a wa}' analo- j 
^ous to that in which the keel of Apios is lodged in 
the tip of the standard (418) : the expansion of the ^ 
border of the corolla in anthesis curves the fila- l) 
merits outward and backward ; and wdien the bowed 4.^3 
‘ stamens are liberated b}' rough jostling the,v fly up elastically, 
and the pollen is projected from the two orifices. Some pollen 
may possibly be throwui upon the single small stigma at the 
tip of the style, which rises much above the stamens, lint the 
antticrs arc not dislodged when undisturbed, at least until 
after the elasticity of the filament is lost : tlu\y are dislodged by 
humble-bees, which eircle on the wing 'over the blossom, the 


FIOM455 Vei'tical section of a flower-bnd of Knlniia latifolia, Bhowing the anthers 
lodged in the pockets of the corolla. 45C. Expanded dower, with bowed stamens. 
457. Vortical section of t^bie same. 458. A stamen, enlarged. 


230 


THE ELOWBB. 


under side of the abdomen frequently touching the stigma, while 
the proboscis is searching round the bottom of the flower, liberat- 
ing the stamens in the process, which one hy one project their 
pollen upon the under side of the insect’s hoi\y, lii the passage 
from flower to flower, pollen is thus conveyed from’ the anthers 
of one to the stigma of another. 

420. Jris has three stamens, one before each sepal or outer 
lobe of the perianth, and behind each petal-like lobe of the style 

(Fig. 4r)0) : the stigma, a 
shelf-like plate of each lobe, 
is just above the anther; 
but, as the anther faces 
outward a’iid the stigma is 
higher and faces inwanl, no 
pollen can find its way from, 
the one to the other. But the 
adaptation of })arts is admir- 
able for convt(yance by bees, 
whi(4i, standing upon the 
only landing plach, the re- 
curved sei)al, thrust the head 
down below the anther, and 
in raising it carry off pollen, 
to be afterwai’ds lodged 
ui)on the stigmas of other 
flowers which they visit. , 

421. Transportation of Pollinia, or of all the ])ollen in a 
mass, is effected in most of the species of tw^o large Orders, 
not otherwise allied, the Asclepiaciacem and t^e Orchidacem. 
While in the Iris family the number of stamens is rcducN3d from 
six to three, in all the Orchis family, except Cypripediurn, th4f^ 
stamens are further reduced to a single one ; buj the pollen is 
peculiarl}’ economized. That of Arethusa is in four loose and 
soft pellets, in an inverted casque-shaped case; hinged at the 
back, resting on a shelf, the lower face of which is glutinous 
stigma, over the front edge of which the casque-shaped anther 
slightly projects ; and this anther is Tainted by the head of a bee 
when escaping out of *che gorge of the flower. The loose pellets 
of pollen are caught upon the bee’s head, to the rough sd’ir- 
face of which they are liable to fldhcre lightly and so to be carried 
to the flower of another individual, there Idt upon its glutinous 

FIG. 459. Flower of Iris pimilla. with front iwrtion and half of one petfUoliI Btyle- 
lobe and Btigina cut away. The section of the stigma is seen edgewise; the rough 
upper surface only is sti^matic. ^ 
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stigma by the same upward movement whie}i immediately after- 
ward raises the anther-lid and can-ies away its pollen, to be 
transferred to a third blossom, and so on. 

422. But it is in Orchis 


and in the'commoner re- 
presentatives of Orchis in 
Ts'orth America (viz. 11a- 
beiiaria, <fce.) tliat the 
most exquisite adapta- 
tions arc found, and the 
greatest economy se- 
cured ; paralleled, liow- 
evcr, by most oflhe very 
numerous and various epi- 
I phytic and by various ter- 
restrial Orchids of warmer 
r(‘gions. A single illus- 
tration may here sulfice ; 
and Darwin’s volume on 
the Ferfilization of Or- 
chids (39(), note), with 
its refer(‘nces to the 
eopicms literature of the 
subject, may be studi(‘d 
for full parti(ailars and 
. their bearings. The flower 
is trimerous, and the peri- 
anth lidiiate to the ovary, 
therefore aptiarently de- 
veloped upon its sum- 
• mit. The three external 
))arts of the perianth, 
which in Ilabenaiia orbi- 
culata (Fig.* 460) are 
much the broader, are the 
seinils: the three alternate 
and internal, the petals : 



the J>ase of the long and narrow petal which is turned downward 
il hollowed out and extended below into a long tube, closed at 


bottom, open at top (the spuf or nectary), in which nectar is 


FIG 460. Flower of Hahenaria or Platantlioraorblculata.piilarcerl. 461. Combined 
»tai#en and atigma, more enlarged. 462. One of the two pollen- masses (polHvia), with 
its stalk and glutinous disk or gland. 462o. Lower part of this stalk and its disk, more 
magnitled. ^ 
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copiously secreted and contained. The central part of the 
blossom, be3’ond the orifice of the nectary (shown separatel}' in 
Fig. 4G1), consists of one antheii-and.^jatigjm* fused together 
{the , clm(tnd/umy: the marginal portions, opening by a long 
chink, are tlie two cells of the anther, approximate at their 
broader portion above, widely divergent below : most of the 
lower part of the space between is excessively glutinous, and is 
the stigma. The grains of pollen are united by means of shoit 
threads of very elastic tissue into small masses, and tliesc into 
larger, and at length into pellets, having stalks of the same 

clastic tissue, by which they are 
all attached to a firmer central 
stalk, or caudicle : (Fig. 403-465.) 
To the lower end of this caudicle 
(directly to the end of it in our 
Ilabenariic and Orchises gener- 
ally, in this instance to the iuiuT 
side of the end, with a thick inter- 
mediate base intervening), is at- 
tached a button-shaped disk, the 
face of w'hich is exposed, and is 
on a line with the surface ol* the 
anther ; so that these two disks 
look toward each other across the 
broad intervening stigmatic space, 
as .seen in Fig. 401. The exposed 
face of the disk being cover(‘d witli 
a durable la} er of very viscid mat- 
ter, thebody itself is sometimes termed k gland, and n^t improperly. 
The viscidity is nearly of the same nature as that of tlie interven- 
ing stigma, of which the glands arc generally su[)posed to be 
detached portions. If so, then a portion of the stigma is cut off 
from the rest and specialized to the purpose of conveyance of the 
pollen. When a finger’s end or any smaller body' is touched to 
these disks, they adhere so firmly that the attached polUnla or 
pollen-masses are dragged out of the cell and carried away en- 
tire. Some of these pollen-masses have been found attached by 
the disk to the eyes of a large moth. When a moth of the size 
of head and length of proboscis of Sphynx drupiferarum visits a 
spike 6f these flowers, and presses its head into the centre of the 

FIG. 4G3. A more magnified pollen^mass of Platantliera orbiculata. with its stalk 
and gland. 464. Five of the separate portions or i)<)llen -packets, with some ot^tlie 
elastic threads of tissue connecting them 465. A portion more highly magnified, with 
some of the pollen-grains in fours detached. « 
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floWcr so that its proboscis ma}" reach and drain the bottom of 
the nectariferous tube, a pollen-mass will usually be affixed to 
each eye : on withdrawal, 
these will stand as in Fig. 

4GG. Within a iniuute they 
will be turned downwaid 
(Fig. 4GG'’), not by their 
weight, but by a contraction 
in drying of one side of the 
thick piece which connects 

the disk with the stalk. 

• 

When a moth in this con- 
dition passes fr<5m the last 
oj)en flower ol* one s[)ike to 
that of another plant, and 
thrusts its proboscis down a 
nectary, the transported pol- 
len-masses will be brought 
in contact with th(j large 
glutinous stigma : on with- 
drawal, either some of the 
small pellets of [)ollen will be 
left «lh(‘rent to the sti^na, 
the connect iiig elastic threads 
giving way ; or (ise a whole 
pollen-mass will be so lett, 
its adhesion to the glutinous 
stigma ‘being greater than that of the disk to the motifs eye. 
The former isj^a common ahd a more ec^onomical proceeding, as 
then a. succession of flowers are abundantly fertilized by one 
or two pollen-masses. In either case, new pollen-masses are 
carri(‘d off IVom fresh flow'ers and applied to the fertilization 
of other blossoms on the same and eventually on those of dilfca*- 
ent individual. Cases like this, and hundreds more, all equally 
remarkable, serve to show how sedulous, sure, and economical are 
the adaptations and processes of Nature for the intercrossing of 
hermaphrodite flow^ers. 

422^. An arrangement analogous tc^ that of Orchids, and 
^milarly subservient to cross-fertilization, characterizes the 
otherwise widely unlike Asclejiias family. In Asclepias (Milk- 
weed) there are ftve stamens surrounding a large stigraatic 

Ffo. 466 Front part of Sphynx drupiferarnm, bearing a pollen-mass of Platan- 
thera orbionlata affixed to each eye, in the early position. 466 «. Front view of the head, 
later, showing the pqJlen-masseB deflexed. 
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body, and alternating with these five two-cleft glands, the ver- 
tical chink or groove of which is glutinous. To each gland is 
firmly attached, by a caudicle or stalk, a pollen-mass of an ad- 
jacent anther. (Fig. 522.) A slight force upraising the gland 
detaches it from the stigma and drags the pair of suspended 
pollen-masses out of their cells. Insects visiting the blossoms 
commonly dislodge them, the gland adhering to their legs or 
tongues when these happen to be drawn through the adhesive 
chink, and convey them from one flower to another. Without 
such aid the flowers of Asclepias rarel}" set seed.^ 

423. Dimorphism, ^. e. the case of two kinds of blossoms, both 
hermapUi'odite, on the same species, is another adaptation to 
intercrossing. Not all diniori)hism, however, for in deistognmous 
dimorphism (434) the intent to self- fertilize is evident. There 
ma^^ also be dimorphism as to the perianth, not particularly 
affecting fertilization. One khid, however, and the commonest, 
is a special adaptation to inteicrossing, viz. ; 

424. Heterogoiious Dimorphism. (413, note.) This term is 
applied to the case in which a si)ecies produces two kinds of 
hermaphrodite flowers, occupying different individuals, tlie flowers 
essentially similar except in the andrmciiim and gynmeium, but 
these reciprocally different in length or height, and the adajffa- 
tions such that, by the agency of insects, the ijollen from the 
stamens of the one sort reciprocally fertilizes the stigma of the 
other.^ This dimorphism has been detected in about forty genera 
belonging to fourteen or fifteen natural orders, widifly scattered 
through the vegetable kingdom ; but there are far more examples 
among the Rubiaceae than in any other order. Somethiies all 
the species of a genus are lieterogonons, as in Hpiistonia, and 


1 The reported sensitiveness of the gland, referred to in the first issue of 
this volume (1879), was founded upon misinterpreted observations. 

2 This peculiar arrangement has been long known in a few plants, such 
as Primula veris, P. grandiflora, and IToiistonia. In Tocrey and Gray’s 
Flora of North America, ii. 38, 39 (1843), these flowers are said to be dimeio- 
dimorphous, not denoting that they are at all unisexual, but that the two 
forms occupy different individuals. Their meaning was detected by C. 
Darwin, and made known in his paper **On tlie Two Forms or Dimorphic 
Condition in the Species of primula, and on their Remarkable Sexual Rela- 
tions,'’ publislied in the Journal of the Linnean lSe(L*icty, vi. (1802), 77 : repu^jj. 
lished, in 1877, as the leading chapter of his volume entitled “The Different 
Forms of Flowers on Plants of the Saml& Species.” Mr. Darwin had termed 
these flowers simply Dimorphic; btit in this volume he adopted Hilde- 
brand’s name of Heterostjfled for this kind of blossom. The difference, 
however, affects the andrcecium, and even the pollen, as well as the style; 
wherefore we proposed for it the name of Ueterofjonom or Htkroyom dimor- 
phism, as mentioned in a former note, 413. 
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Cinchona, .sometimes only a part of them, as in Primula and 
Linurii. In Hottonia, a Prinmlaceous genus of two species, the 
European one has heterogonous dimorphism ^ for cross-fertiliza- 
tion : the American one has homogonous show^' flowers with 
onl3’ the general chance for intercrossing, and earlier flowers 
which are cleistogamous for self-fertilization. 

4*25. The nature of lieterogone dimorphism may be well under- 
stood from a single example. The most familiar one is that of 
Iloustonia; but, in larger blossoms, Gelsemiiim is a line illus- 
tration in the vSouthern United States, and Mitchella (Fig. 4G7) 
mostly in the Northern. Raised from the seed, the individuals 



4«r 


are about equally divided between the two forms : namely^ one 
form with long style and short or low-inserted stamens ; the 
otiicr with short style and long or high-inserted stamens. The 
stigmas in one rise to about the same height as the stamens in 
the otlier, both in the tall or exserted organs and in their low 
and included* counterparts, as is shown in Fig. 408, answering 
to the H;ft hand and Fig. 409 to the right hand flowers of Fig. 407. 
A bee or other insect with proboscis of about the length of the 
corolla-tubc^ visiting the blossoms of Mitchella, will brush the 
same part of its body against the high anthers of the long- 
stamened and the high stigmas of the long-styled forms ; and 


1 C. C. Sprengel, as Darwin mentions, had noticed this, before 1703. He, 
“ with his iisiial sagacity, adds that he docs not believe the existence of 
the two forms to be accidental, though he connot explain their purpose.” 
€larwin, Forms of Flowers, 51. 

Some heterogonous Primulas arc said to produce homogonous varieties in 
cultivation. In Primula, and in otTier genera, there are species which seem 
as if of one sort only,*no reciprocal sort being known, as if one form had 
become self-fertile and the other liad disappeared. 

• 

FIG. 467. Partridge Berry, Mitchella ropens, in the two forms, viz. long-stamened 
and short-styled, and short-stamened and long-styled. 
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the same part of the proboscis against the low anthers of the 
short-stai^ened and the low stigmas of the short-styled form. 

4 2G . Moreover, Dar- 
win has ascertained b}' 
microscopical examina- 
tion that the pollen of 
the two ditfers in size or 
shape, and by experi- 
ment that it is less 
active upon its own 
stigma than upon the 
other ; indeed, that in 
many ceases (as in some 
species of Liiiuin) it is 
quite inactive or impo- 
tent not only upon its 
own stigma but upon its 
own-fonn stigma, while 
it is prepotent on the other, and this reciprocally of the two 
forms. ^ Here, then, are tlowers structurally heiiuaplnxxiite, but 
functional!}’ as if di(ecious, securing all the advantages of thti 
latter, along with the economical advantage that both sorts of 
individual and every blossom may bear seed. With dimcism 
only about half the plants couhl be fruitful. 

427. Hetorogonous Triinorphism. A threefold heterogonism 
is known in certain species of a few genera ; and this complica- 
tion may have certain conceivable advantages over dimorphism. 
Where seedling dimorphous individuals arc few and far between 
(those multiplying from root would hll be alike) „ there would 
be an even chance that an}^ two near each other were of the 
same form and therefore sterile or imperfectly fertile. ‘But if 
the organization were of three foims, any two of which inter- 
crossed with perfect fertility, the chances (as Darwin remarks) 
are two to one that any two plants were of different forms, and 
therefore by fertilizing each other completely fruitful. 

428. The earliest known instance of three forms as to rtx*ip- 

rocal relative length of stamens and pistil is that of Lythrum 
— 

1 Impotence of own pollen, either absolute or relative, occurs no less 
certain flowers which are not dimorphous, as in Corydalis, some species of 
Passiflora, &c. On the contrary, many dimorphous flowers are in a certain 
degree self-fertile, espetually in the long-stamened a'Fid short-styled form. 
These subjects are physiological, and belong to another volume. 

ij 

FIG. 468. Long-styled flower of Fig. 467, laid open. 469. Long-stamened flower of 
the same laid open. Both equally enlarged. 
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Salicaria.* This was indicated by Vaucher in 1841, more par- 
ticularly described by Wirtgeii in 1848, but was interpreted by 
Darwin, and the more recondite differences brought to notice, in 
18G4.^ ‘‘ The three forms may be conveniently called, from the 

unequal lep^jTofTlTelFXiTstns, tlie long-styled, rnid-styled, and ; 
short-styled. The stamens also are of unequal lengths, and j 
these may be called the longest, mid-length, and shortest.” j 
The pollen of the dilferent classes of stamens is of two sorts as 
to color, and of throe as to size, the largest grains from the 
largest stamens. ^'The pistil in each form differs from that in 
either of the other forms, 
and in each there are two 
sets of stamens, ^different 
iti"ai)pearance and func- 
tion. But one set of 
stamens in each form . 

Lonpr- 

corres[)<)nds with a set **^‘®‘** 
in one of the other two 
forms. Altogether, this 
one specyes includes three 
females or female organs, 
and three sets of male styled, 
organs, all as distinct 
from* one another as if 
they belonged to different 
species ; and, if smaller 
functional dilferenees are 
considered, there are five 
‘distinct sets of males. X.wo of the three heimaphrodites must 
coexist, and* pollen must be carried by insects reciprocally 
from one to the other, in order that either of the two should be 
fully fertile ; but, unless all three forms coexist, two sets of 
stamens will# be wasted, and the organization of the species as 
a whole will be incomplete. On the other hand, when all three 
henna] ihrodites coexist, and pdllen is carried from one to the 
other, the scheme is perfect : there is no waste of pollen and no 

^ In an arth^le On the Sexual Relations of the Three Forms of Lythrum 
Saliearia, in Jour. Linn. Soc. viii. 160. Also ofl the Character and Hybrid- 
like !kature of the Offspring of the Illegitimate Unions of Dimorphic and 
Trimorphic Plants. Ibid. x. 303, ^^68. Reproduced and extended in his 

volume entitled Forms of Flowers,” 1877. 

•> 

FKt. 470. Diagram of tbe flowers of the three forms of Lythrum Salicaria, In their 
natural position, with the petals and calyx removed on the near side. The dotted 
line# with the arrows show the directions In which pollen must be carried to each 
Stigma to ensure full fertility. (From Darwin.) 
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false coadaptation.” The whole arrangement is di‘Spla3Td in 
the annexed diagram (Fig. 470), and in the following account 
of the operation.^ “ In a state of nature, the flowers arc inces- 
santlj" visited for their nectar by hive and other bees, various 
Diptera, and Lepidoptera. The nectar is secreted all round the 
base of the ovarium ; but a passage is formed along the upper 
and inner side of the flower b}' the lateral deflection (not repre- 
sented in the diagram) of the basal portions of the filaments ; 
so that inse(;ts invariabl}^ alight on the projecting stamens and 
pistil and insert their proboscides along the upper and inner 
margin of the corolla. can now see wh}* the cnda,-Ql' the 

staijiims with their anthers and the end of the pistil with the 
stigma arc a little upturned, so that they may be brushed by 
the Tower hairy surfaces of the insects’ bodies. The shortest 
stamens, which lie enclosed within the calj’x of the long- and 
inid-styled forms can be touched onlj- b}' the proboscis and narrow 
chin of a bee : hence the}’ have their ends more upturned, and 
the}’ are graduated in length, so as to fall into a narrow file, 
sure to be raked by the thin intruding proboscis. The anthers 
of the longer stamens stand laterally farther apart and are more 
nearly on the same level, for they have to brush against the 
whole breadth of the insect’s body. . . Now I have found no 
exception to the rule that, wdien the stajnens and pistil are bent, 
they b.fi]id to that side of the flower which secretes nectar. '*. . . i 
When nectar is secreted on all sides, they bend to that side, 
where the structure of the flower allows the easiest access to it,; 
as in Lythrum. ... In each of the three forms, two sets of sta-| 
mens correspond in length with the pistil in the other two forms. 
When bees suck the flowers, the anthers of the longest stamens, 
bearing the green pollen, are rubbed against the abdomen and 
the inner sides of the hind legs, as is likewise the stigma of- the 
long-styled form. The anthers of the mid-length stamens and 
the stigma of the mid-styled form are rubbed against the under 
side of the thorax and between the front pair of legs. And, 
lastly, the anthers of the shortest stamens and the stigma of the 
short-styled form are rubbed against the proboscis and chin ; for 
the bees in sucking the flowers insert only the front part of their 
heads into the flower. On catching bees, I . observed much green 
pollen on the inner sid^s of the hind legs and on the abdomen, 
and much yellow pollen on the under side of the thorax. There 
was also pollen on the chin, and, it may be presumed, on the 
proboscis, but this was difficult to observe'. I had, however. 


1 All from Darwin, Forms of Flowers, 137-147, &c. 
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inSependeftt proof that pollen is carried on the proboscis ; for a 
small branch of a protected short-styled plant (which produced 
spontaneously only two capsules) was accidentally left during 
several days pressing against the net, and bees were seen insert- 
ing their proboscides through the meshes, and in consequence 
numerous capsules were formed on this one small branch. . . . 
It must not, however, be supposed that the bees do not get more 
or less dusted all over with the several kinds of pollen ; for this 
could be seen to occur with the green pollen from the longest 
stamens. . . , Hence insects, and chiefly bees, act both as 
general carriers of pollen, and as special carriers of the right 
sort,” 

429. Finally, s\ long series of experiments (requiring eighteen 
distinct kinds of union) i)roved that both kinds of pollen are 
nearly or quite impotent upon the stigma of the same flower, and 
that no ovary is fully fcrtilizable by other than a “legitimate 
union,” i.e. by stamens of the corresponding length; but that 
the mid-length pistil is more prolific than either of the others 
under illegitimate union of either kind ; which might perhaps be 
expected* as the pollen proper to it is intermediate in size of 
grains between that of the long and that of the shortest stamens. 

430. Nescea verticillata, a common Lythraceous plant of the 
Atlantic United States, is similarly trimorphous, but has not 
yet l?een particularly investigated. Several South African and 
American species of Oxalis are equally trimorphous, and have 
been investigated by Darwin and Hildebrand,^ with results 
quite as decisive as in Ljlhrum Salicaria. One genus of 
Monocotyledons has trimorphous blossoms, viz. Pontederia, of 
which the North Anierican,P. cordata is a good illustration.® 

431. All kftown flowers exhibiting reciprocal dimorphism or 
^trim'orphism are entomophilous : no such wind-fertilized species 

is known. Few of them are irregular, and none veiy irregular : 
they do not* occur, for instance, in Leguminosse, Labiatae, 


^ Monatsber. Akad. Berlin, 1806; Bot. Zeit. 1871, &c. According to 
Darwin, Fritz Mueller “has seen in Brazil a large field, many acres in extent, 
covered with the rod blossoms of one form [of an Oxalis] alone, and these 
did not produce a single seed. His own land is covered with the short-styled 
form of another species, and this is equally rterile ; but, wdicn the three 
fdrmfi were planted near together in his garden, they seeded freely Forms 
of Flowers, 180. 

2 Detected by W. H. Leggett. S?e Bulletin of Torrey Bot. Club, vi. 62, 
170; and for the original discovery in Brazilian species, by Fritz Mueller, 
see Darwin's Forms of Flowers, 183, &c. Pontederia has three lengths of 
styled and counterpart stamens, as in Lythrum Salicaria, each flower having 
two sets of stamens, three in each set. 




240 


THE FLOWER. 


ScrophulariacoflB, Orchidacege, &c. Nature is not pfodigal, and 
does not endow with needless adaptations flowers which are 
otherwise provided for. 

§ 3. Adaptations for Close Fertilization. 

432, Even where cross-fertilization in bisexual flowers is 
obviously arranged for, it is apt to be tempered with more or 
less of close- fertilization. The more exquisite the arrangements 
for the former are, the more completely is the plant dependent 
upon insect visitation. Failure to intercross is a remote and 
small evil compared with failure to set seed at all. In order 
therefore that the plan of cross-fertilization may not defeat even 
its own end, through too absolute dc'pendehce on precarious 
assistance, some opportunity for self-fertilization will usually be 
advantageous. Also there is a long array of insect- visited 
flowers, especially polyandrous ones, in which close fertilization 
must be much the commoner result, except where the pollen of 
another but wholly similar flower has greater potency. 

433. Subsidiary self-fertilization is secured in a great variety 

of In Gentiana Andrew^ii, which is proterandroiis, and 

usually cross-fertilized by humble-bees entering bodily into the 
corolla, an exposed surface of pollen long remains fresh upon 
the ring of anthers girding the base of the st^ le : when the sp’gmas 
separate, they remain for some days sirnpl}" divergent, but they 
at length become so revolute that the receptive surface is brought 
into contact with the ring of pollen below. The opening and 
closing of blossoms by da}' or night, the growth of style, fila- 
ments, or corolla after anthesis commences, or other changes of 
position, may secure a certain amount of self-fs;flilization in a 
subsidiary or even in a regular way. Then certain species, such 
as Chickweed, which blossom through a long season, closc- 
fertilize even in the bud in early spring, when insects are scarce, 
but are habitually intercrossed by insects in summef. Somewhat 
similarly, according to Hennann Mueller,^ certain species, such 
as Euphrasia offlcanalis and Rhinanthus Crista-galli, habituall}’^ 
produce tw'o kinds of blossoms, one larger and more showy, 
usually affecting sunny localities, and with parts adapted to 
intercrossing by iftsect8(j* the other smaller or inconspicuous, and 
w'ith anthers adjusted for giving pollen to the adjacent stigma 
without aid. There are gradations between these last arrange- 
ments, and the more special and remarkably one of dimorphism 
wdth 


1 Befruchtung der Blumen durch Insekten, 294 ; Nature, viii. 433. 
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^84. Oleiitogamy. Here the intention and the accomplishment 
of self-fertilization are luimistakablc. This peculiar dimorphism 
consists in the production of very small or inconspicuous and 
closed flowers, necessarily self-fertilized and fully fertile, in 
addition to ordinar}^ conspicuous, and much less fertile, though 
perfect flowers. Two cases were known to Linmeus,^ and one 
of them to Billenius before him ; those of Viola have long been 
familiar in the acaulescent species; Adrien Jussieu made out 
the structure of the cleistogarnous flowers in certain Malpighiacem 
in 1832, and recorded in 1843 that Adolphe Brongniart had well 
investigated those of Specularia, and that Weddel had discov- 
ctpd them in Impatiens Nolitangere. A full account of the then 
known cases was^given by Mold in 18G3; but D. Mueller, of 
Upsala, who examined Viola caninS,, is said by Darwin to have 
given,® in 1857, “the first full and satisfactory account of any 
\4eistogamic flower.” The appropriate name of cleistogarnous 
was^given by Kuhn,^ in 18G7, and ts now in (‘omrnon use. 

435. Cleistogarnous flowers are now known in about 60 genera, 
of betw(‘en twenty and thirty natural orders, of very various 
rclationslup, though all but five are Dicotyledons. All but the 
Orasses® and J uncus arc entomophilous as to the ordinary 
flow'ers, and most of these such as have special arrangements for 
their intercrossing, either by dichogamy, heterogone dimoriihism 
or triirtorphism (in Oxalis), or such special contrivances as those 
of Or(;hids. 

, 430. It has been said that the ordinary flowers in such plants 
•arc sterile, and j)erha[»s they ahvays are so except when cross- 
fertilizt^l : in most cases they are habitually infertile or spar- 
ingly fertile. Probably they suflice to secure in every few 
generations sucli beneiit as a cross may give, while the principal 


1 Campanula (now Specularia) perfoliata and Ruellia clandostina, the 
latter a cleistogarnous state of R. tuberosa. Linnaeus did not make out the 
structure of the flowers, but supposed them to want the stamens. 

2 In Bot. Zeitufig, xxi. 309. 

* In Bot. Zeitung, xvi. TilO. 

* Ibid. XXV. 05. The name ( denoting*' closed up ” union or fertilization ) hsis 
been written ckistogpnous, which is not so proper. We prefer cUtstorfamuus to 
deistorfamic (and so of similar terms), as best harmonizing with the Latin 
adjectjve form, both in form of termination and in euphoniously taking the 
ao^nt upon the nnteiienult. 

Amphicarpum (Milium amphicaiyon, Pnrsh) is the earliest recognized 
cleistogarnous Grass, exj!ept perhaps Leersia oryzoides. Some species of 
Sporobolus are like the latter, and Mr. C. G, Pringle has recently detected 
such flowers concealed at the base of the sheaths in Danthonia. Amer. 
Jour. %ci. January, 1878, 71. 
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increase is by cleistogamous self-fertilization, whichithus offsets 
the incidental disadvantage of the former mode. 

437. In general, the cleistogamous are like unto the ordinary 
flowers arrested in develoi)ment, some arrested in the almost 
fully formed bud, most at an earlier stage, and ^ in the best 
marked cases witli considerable adaptive modification. In 
these, “their petals are rudimentary or quite aborted; their 
stamens ai*e often reduced in number, with anthers of very small 
size, containing few pollen-grains, which have remarkably thin 
transparent coats, and generally emit their tubes while still 
enclosed within the anther-cells ; and, lastly, the pistil is much 
reduced in size, with the stigma in some cases hardly at all 
developed. Tiiese flowers do not secrete nectar or emit any 
odor: from their small size,^as well as from the corolla being 
rudimentary, they are singularly inconspicuous. Consequently, 
insects do not visit them ; nor, if they did, could th(;y find an 
entrance. Such flowers are ‘therefore invariably self- fertilized ; 
yet they produce an abundance of seed. In several cases, the 
young capsules bury themselves beneath the ground, and the 
seeds are there matured. These flowers are developed before, 
or after, or simultaneously with the perfect ones.” ^ In Grasses, 
however, as in some Dicotyledons, there is much less modifica- 
tion and more transition. For when Leorsia half protrudes its 
panicle, in the usual way, the included half is fertile ahd the 
expanded portion sterile (or almost always so), although the 
flowers may open and exhibit well-developed anthers, ovaries, 
and stigmas. But when similar panicles remain enclosed in the 
leaf-sheaths, they are mostly fruitful throughout. 

438. Fully to ap})rehend the econqroy of clcistogara}" m pollen- 
saving alone, — and contrariwise to estimate tiie expense of 
intercrossing, — one should compare the small number of pollen- 
grains which so completely serve the purpose in a typical cleis-. 
togaraous flower (say 400 in Oxalis Acetosella, 250 iii Impatiens, 
100 in some Violets) with the several thousands of all entomo- 
philous cross-fertilized flowers, rising to over thVee and a half 
millions in the flower of a Peony, also their still greater number 
in man}" anemophilous blossoms. To this loss should be added 
the cost of a corolla and its action, also of the production of 
odorous material and 6f nectar. No species is altogether .cleis- 
togamous. Thus cle istogam 3 \ with all its special advantage, 
testifies to the value of intercilbssing. 


1 Darwin, Forme of Flowers, 310. 
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Section V. The Perianth,^ or Calyx and Corolla in 

PARTICULAR. 


439. The distribution of the floral leaves around tlie axis, 
which belongs to phyllotaxy, and their particular disposition in 
the bud (iPstivation), have already been considered in Chap. TV. 
Sect. 1., II. And most of the morphology of calyx and corolla 
has been outliruHl in the preceding sections of the present cliap- 
ter. What remaiiLS chiefl}^ relates to particulars of form and 
to terminology. 

440. Daration. The differences in this respect give ris(i to a 
few terms, such as the following. Calyx or corolla may be 

Persistent^ not c^st off after anthe«is, but remaining un withered 
until the fruit is formed or matured ; as the cal^ x in Labiatai, in 4 
.physalis, and most Roses. 

Marcesceuf^ withering or diying u^ithout falling away ; as the 
corolla of Heaths, Drosera, &c. 

Deciduous^ falling after anthesis and before fructification ; as 
1 the t)etals of Roses, the cal 3 ’x and corolla of Columbine. 

\ Ephemeral or Fugacious^ lasting for. puR a dtvv’ ; as the petals 
tof Poppy, Helianthemum, Purslane, and Spiderwort. In the 
two former, tlie^^ are cast or early deciduous, the anthesis lasting 
but a : in the two latter, the anthesis is equally or more 
brief, but the petals deliquesce or decay at once without falling, 
as does the whole flower of Cereus graudiflorus and other night- 


blooming Cactaceic. 

Caducous^ tailing when the blossom opens ; as the calyx of 
Poj)py and Baneberry. ^ 

441. Numerical Terms, snecinetl}’ denoting the number of 
leaves, -cdther of the perianth as a whole, or of any one of its 
(circles, are common in descri[)tive botany . The most general 
are those which simply st)ecify the number of component leaves, 
by })refixing C?reek numerals to the Creek name of k'aves, ex- 
pressing them >n Latin form, or transferring them to the Eng- 
lish. Thus 

Diphgllous^ of two leaves (sepals or petals) ; Trrphgllons^ of 
three ; Tetraphyllous^ of four ; Pent aphyllous^ of five ; Hexnphylhus^ 
of six, and so on. A tulip and a Trad^scantia flower have a 
hcicatfii^'llous perianth, but composed of two circles, answering 
to calyx and corolla ; each Tri^jhyllous,^ When the character 


1 Perlandiiumy alias PerUjone or Pei'igonium. (290.) 

2 As elsewhere explained, when numerical eomj)ositiou is indicated without 
reference to nature of parts, the terms dimerous, trimerous, tetramerous, penta^ 
merous, &c., may be used. (322.) 
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of the organ, i, e, whether calyx or corolla is to %e specified, 
the word sepal or petal is employed in the combination ; as, 

Disepalous^ of two sepals ; Trisepalotis^ of three ; Tetrasepalous^ 
of four ; Pentasepalons^ of five (also wi'itten 5-scpalous, and ac- 
cordingly^ 2-sepaloiis, 3-sepalous) , and so on ; also,* 

Dipetaloiis^ Tripetaloiis^ I'eU'apetalous^ Pentapetalom (2-5- 
petaloiis), &c., when the corolla is concerned. 

442. Monophxjllom^ Monosepalous^ and Monopetalous are the 
proper terms for perianth (calyx, corolla, &c.) composed of a 
single leaf. Likewise Pohjphyllous^ Polysepal axis ^ and PolypetaU 
oxis for the case of a considerable but unspecified number of 
members. IJn fortunately, in the Linnnean and long-prevalent 
use, monopetalous was the t^rm employed tOf designate a corolla 
of one [)iece in the sense, or the fa(^t, of a coalescence or grow- 
ing together of two, three, five, or more petals into a cup or 
tube ; and so of a calyx, of^a whorl of bracts, &c. And poly- 
petalous, polysepalous, and polyphydlous were the counterparts 
of this, meaning of more than one distinct piece, whatever the 
number. The misleading use, consecrated by long prescription, 
is not 3’et abandoned, but will in time be obsolete. <In j)resent 
descriptive botany, a polyphyllous calyx, or a polypetalous 
corolla, or a r)-petalous corolla, w^ould be taken to mean that the 
sepals or petals (as the case may be) w'ore distinct or uncom- 
bined, and a monopetalous corolla to be one with petals combined 
by coalescence. (329.) 

443. Terms of Union or Separation. The proper term for a 
corolla or a calyx the leaves of which arc more or less coalcscent 
into a cup or tube is 

Gamopetaloxis lor such a corolla, ^Gamosepalous for the calyx ; 
these terms meaning united petals or sepals. Th'e older and mis- 
leading names Monopetalous and 31onosepalous^ although current 
up to a recent day, should be discontinued. Another term iis 
not rarely used in (Germany, that of Syrnpetalom^ for the gamo- 
petalous (or formerly monopetalous) corolla, therefore l^yn- 
sepalous for a similar calyx. It is perhaps a more apt term 
than gamopetalous, and of the same etymological signification ; 
but the latter is already well in use. 

Citqrijietalous is, on the whole, the most fitting name for a 
corolla tHe*^tals of which are separate (as it literally expresses 
this) , that is, for wdiat is still commonly called Polxjpetalous^ as 
already explained. (442.) It is adopted by Eichler, &c. Chori^ 
sepalous is the term applied to the calyx. Dicdypetcdgv^,^(em- 
ployed by Endlicher) has the same meaning'. Both this terai 
and choripetalous carry the implication of separated, rather 
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than of t3’^ieally separate, parts. Eleiitheropetaloiis (literally 
free-petalled) has also been used, but is ineonvenieiitl}" long. 

444. Degree of coalescence is most correctly expressed by the 
phrases united ^ onn ate, or coherent^ or coalescent) at thebasey 
to the midd le ^ o r to the summit^ as the case may be. But it is 
mo^re usually and tersely expressed in botanical description by 
employing terms of division, identical with those used in describ- 
ing the lobing or toothing of leaves and all plane (u*gans. 
(184-188.) That is, the calyx or corolla when gamophyllouS| 
is for description taken as a whole, and is said to be parted 
i^^-parted^ b-parted^ &c.), when the sinuses extend almost to 
th6 base ; clefts when about to the middle ; lohed^ a general tenn 
for any considera4)le se[)aration beyond toothing ; dentate or 
toothed (%-toothed^ b-toothed^ &e.), when the union extends 
filmost to the summit ; entire^ when the union is complete to 
the summit or border. , 

44 o. Parts of Petals, Ac. The expanded portion of a petal, 
like that of a leaf, is the Lamina or Blad e ; any much contracted 
base is the Unguis or Claw. The latter is very short in a rose- 



petal, Ifut long and conspicuous in a pink and all flowers of that 
tribe (Fig. 471), in many Capparidem (Fig. 40h) and Cruciform. 
A sei)al is ver\^ rarely distinguishable into lamina and claw. 

446. Parts of Ganiophylloas Perianth. The coalescent portion 
of a corolla, cafyx, or of a perianth composed of both (such as 
a Lily or Crocus-blossom) , so tar as the sides are parallel or not 
too spreading, is its Tuu k : an expanded terminal portion, either 
divided or undivided, is the Limb or Bokdek. The limb may 


#IG . 471. Corolla, of Soapwort, of five separate long-clawed or unguiculate petals, 
with a crown at the junction of claw and bl&«Ie. 

FIG. 472. Flower of Gllla coronoplfolla; the parts answering to the claws of the 
petals of the last figure here itll united Into a tube. 

FIG. 473. Flower of tlie Cypress-Vine (Ipoinoea Quainoclit) ; the i>etal8 a little farther 
united ^to a flve-lobed spreading border. 

FIG, 474. Flower of the I ponura coccinea ; the fl ve component petals perfectly united 
into a trumpet-shaped tube, and beyoud into an almost entire spreading border. 



246 


THE FLOWEE. 


be pai'ted (that is, the component parts not united) quite or 
nearly down to the tube or base, as iu Fig. 472, 475 ; or less so, 

as iu Fig. 473, 47G (with limb 
5-lobod) ; or with merely angles 
or points to represent the tips 
of the component members, as in 
Fig. 474 ; or with even and entire 
border, as in common Morning- 
Glory, Fig. 482. 

447. 31eJiine, or sometimes a manifest or conspicuous portion, 
between the limb and tube (in the corolla always a portion above 
or at the insertion of the stamens, when these are borne by the 

I corolla) is called the Tjjkoat. in La^tiu-FAUX^ pi. fauces. Xhis 
I is mostly more open than the tube, yet less expanded than tlu? 
limb ; but it often presents insensible gi-adations from the one to 
the other. 

448. Such appendages as the Corona or Crown (385, shown 
in Fig. 403, 404, 471) usually belong to the throat of a gamo- 
petalous corolla or perianth, as in Oleander, C'omfrey, Borrage, 
Narcissus, <&c., or to a corresponding position when the parts 
are not eoalescent. 

449. Forms of Corolla^ Calyx, &e. As to terminology, some 
of these are special and are applicable to corolla only, asdhe 

Papilionaceous, the peculiar irregular corolla of the tyi)ical 
portion of Leguininosm (388, Fig. 342-334), which has been 
already illustrated, and in which the petals, two pairs and an 
odd one, take particular names. Also the 

\/ Caryophyllaceous, or Pink-flower (Fig. 471), a regnilar corolla, 
of five long-clawed {iinyaiculqte) p<’‘'tals, the cla\ys enclosed iu a 
Aulmlar calyx and the blades spreading ; and the , * 

^ Cruciferous, of four somewhat similar petals, the four abruptly 
spreading blades in the form of a cross {cruciate), as in Fig. 394. 
f\/ Rosaceous, with roundish and widely spreading petals on very 
short or hardly any claws, as iii'Kose and Applet-blossoms. 

V Liliaceous, a 6::ph,yllaus perianth of eampaiiuMe or funnelform 
shape ; the members either distinct, as in most common lilies and 
tulips, or gamophyllous, as in Lily of the Valley. All but the 
first and last of these soils are examples of regular and chori- 
petalous perianth. ” * 

V Orchidaceous flowers are of a peculiar irregularity, combining 
both calyx and corollli : one member, thct petal in front of the 


FIG. 476. Rotate or ^rhooUBhaped and five-parted corolla of the Bitter8W^,iet (So- 
lanum Dulcamara). 

FIG. 476. WTieel-shaped and five-lobed corolla of the common Potato. 
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stamen and^stj^mia, differs from the rest in shape and in bein^r 
nectarirerous (as in Fig. 400) ; it is named t he L aj3j:llum. 

Galeate is a term applied to a corolla the iipiie? petal or part 
of wliich is arched into the shape of a casque or helmet, called 
the Galea; tis in Aconite (Fig. 3o7) and Lainium, Fig. 479. 
In the former the galea is of a single petal ; in the latter, it 
consists of two, completely united. 

450. Garnophyllous forms with special names are chiefly the 
following. Illustrations are usually taken from the corolla, but 
the forms and terms are not peculiar to it, excepting the first, 
viz. the 

V Lignlate or Strap-shaped corolla (Fig. 288, &c.), which is 
neai’ly confined t( 7 *Compositm. Ilsre a corolla, formed of three 
or five petals, imitates a single petal, except at its very base, 
.which is commonly tubular : the remainder is as though the tube 
had , been split down on the upiier .^ide and flattened out. The 
corolla of Lolxdia, type of a family most nearly related to Com- 
positie, illustrates this. (Fig. 488.) 



451.* The names of the general forms arc mostly taken fi'om 
^Somc resemblance to common objects. All those in eominou 
use will be foynd in the Glossary : a few leading ones are here 
specified. They may be divided into the regular and the irregu- 
lar. The principal irregular fotm with a special name is the 
Labiate^ or lipped, also tenned Bilahictte^ as there are two lips, 
an upper and a lower (superior and inferior, or anterior and 
posterior, 290), although one of them is sometimes obscure or 
abortive. This bilabiate character in tllb corolla, and often in 
tlfb cal^’x also, pervades several orders with gamopetalous 
flowers, and gives name to one^of them, the Labiatae, to which 

a — — 

FIQ. 477. Campanulate corolla of the Harebell, Campanula rotun<llfolla. 47R. 
Salverl<)rm (bypocraterimorplious) corolla of Phlox. 479. Labiate (riiipcent) corolla of 
Lamium ; a 8i<le view 480. Personate corolla of Antirrhinum or Snapdragon. 481. 
Personate corolla of Linaria, spurred (calcarate) at the base. 
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the Sage and Mint belong. Such flowers are 5-merous, and 
have two members specially united to form one lip, and three in 
the other. The odd sepal being postenor (or next the axis of 
inflorescence) , and consequent!}* the odd petal anterior, the calyx 
has its lower lip of two sepals and its upper of three ; while tlie 
corolla has its upper lip of two petals and its lower of three. 
But in Leguminosie, where the calyx is sometimes bilabiate, and 
where the odd sepal is anterior (or toward the bract), this is 
reversed, and two sepals or lobes of the calyx form the upper 
lip and three the lower, A bilabiate corolla is 

Ringent ^ that is gaping or open-mouthed, when the throat is 
freely open, as in Lamiuin, Fig. 47i ) ; 

Personate^ or masked, when the throat is eldsed, more or less, 
bj^ a projection of the lower lip called the Palate, as in Antir- 
rhinum and Linaria, Fig. 480, 481. 

452, Of regular forms, there are the following, beginning with 
that having least tube : 

Rotate^ or Wheel-shaped (Fig. 475, 4 7G), widely spreading from 
the very base, or from a short and inconspicuous tube. 

Crater (form ^ or Saucer-shaped^ like rotate except that* the broad 
limb is cupped by some upturning toward the margin. 

Hypocrateriform^ or rather (not to mix Latin and Greek) 
Bypocrateriniorphous^ in English Salcerform^ when a rotate or 

saucer-shaped limb is raised on a 



slender tube which does not much^ 
enlarge upward ; that is, where a long , 
and narrow tube abruptly expands 
into a flat or flattish limb, as in 
Fig. 478.“ In Fig. 47,2-474 arc seen 
salverform corollas with spmewhat 
more upwardly dilated {trumpet-^ 
shaped') tube. The salver or hypo- 
craterium^ which the name refers to, 



with astern or handle beneath, is now 
to be met with only in old pictures. 

Tubular^ when strictl}" used, denotes 
a gamophyllous peiianth with limb 


• inconspicuous in proportion to the 
tube, as in Trumpet Honeysuckle, or as Fig. 472-474 would be 
if the limb were much dh|iiuishad or w^anting. But it is some- 
times used in the sense 6f having a coiispie/ious tube. 


FIG. 482. Calyx and funnelform (info&dibalifonn) corolla of a common Morning- 
Glory, Ipomoea purpurea. 
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Infundihuliform^ or Funnelform^ such as the corolla of common 
Morning-Glory (Fig. 482), denotes a tube gradually enlarging 
upward from a narrow base into an expanding border or limb. 

Campanidate^ or Bell-shaped (Fig. 477), denotes a tube of length 
• not more than twice the breadth, moderately expanded almost 
from the base, the sides above little divergent. 


Section VI. The Andrcecium, or Stamens in particular. 


453. The whole Stamen. For the general character and some 
of the modifications of the stamens, see the first (301) and por- 
tions of the succeeding sections .of the present chapter. The 
terms peculiar to these organs, and of common use in botanical 
description, were nearly all coined by Linna*us, and employed as 
tluj nanies of classes in his sexual system. (G72.) The sub- 
stantive names of those classes which are characterized by the 
number of stamens, and wiiich Avere designated by Greek nume- 
rals lU’efixed to andria (the Greek word for man being used 
metaphorically for stamen), are put into adjective form, as 
follows : 

Monandrous., for a floAver Avith a solitary stamen ; Diandrovs^ 
for flower Avith tAvo stamens; 2riandrous^ Avith three; 2etrau- 
drous^ Avith four ; Peulandrous^ Avitli five ; Ilexaudrous^ with six ; 
lleptmidrous^ Av it h seven ; with eight ; EnuMudrous^ 

1 AAuth nine ; Decandrous^ with ten ; Dodecandrous ^ with twelve ; 



Polyandrous^ with a greater or indefinite number, or Icpsandrous 
•(m*eaning twenty-stamen ed) when a polyandrous flowxn* has the 
stamens inserted on the calj;x, as in the Cherry (Fig. 337), 
Pear, &c. » 


f TO 48a Diadelphons stamens (9 and 1) of a Pea. 484. Monadelphous stamens of 
a Lupine. 485. Monadelphous stamens, &c.,.of Mallow. 

FIG. 480. Five s^ngeneslous stamens of a Composlta. 487. The same, laid open. 
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Dldynamons is a term applied to an andrcecium o*f four sta- 
mens in two pairs, a longer and a shorter, as in Fig. 301. 

Tctradyuamous is siinilarl}’ applied to that of six stamens, two of 
them shorter, in the manner characteristic of Crueiferae, Fig. 300. 

454. Terms which denote coalescence of stamens, Whether by. 
their filaments or their anthers, are 

Monadelphous^ that is, in one brotherhood, by coalescence of 
the filaments into a tube, as in the Mallow (Fig. 485) , Lupine 
(Fig. 484), Lobelia (Fig. 488), &c. 

J)iadelphous^ in two brotherhoods, by coalescence of the fila- 
ments into two sets ; sometimes an equal number in (‘ach, as in 
Fumariacem (Fig. 300), sometimes nine in one set and one 
sepai-ate, as in the Pea (Fig. 4<S3) and most Ptfpi lion acorn. 

J'riadelphoas^ with lilaments united in three sets or clusters, as 
in Hypericum. 

Pentadelphom^ in five setsy» as in Linden, Fig. 308, 300. 
But in general, when the sets are several, without regard to the 
.^nimioer the stamens are said to be Polyadelphous. 

Syugenesious^ when the stamens are united by their anthers 
into a tube or ring ; as in the whole vast order of Cdmpositae 



(Fig. 486, where they are five in number and the filaments dis- 
tinct), in Cucurbita (Fig. 489, 4D0, where they ‘are three in 
number and the filaments partly raonadelifiious) , and in Lobelia 
(Fig. 488, where they are itlso five and the long filaments are 
mainly monadelphous) . 


FKi. 488. Flower of Lobelia cardinaliH, with tube of corolla divhled on one sidef/ 
filaments and anthers united into a tube: / tube of filaments; a. of anthers. 

FIG. 489. Male llower of Cucurbita (Squhsh), w’lth limb of calyx and corolla cut 
away, to show the stamens, viz., three filaments, separate base but moiuuielpbous 
above, and three syngoneslous anthers In a kind of heatl. 490. Stamens of the same, 
enlarged and the upper part cut away, to show tho union. Tlie anthers, are sini^ous. 
491. A detached stamen of the Melon, with loosely sinuous anther. ' ' 

Fig. 492. Stamens and stylo of a Cypripedium, united into one body or column: 
a. anthers; at. enlarged sterile stamen; sHg. the stigma. 
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455. 0^ terms relating to adnation of stamens, besides the 
general ones of hypogynous^ perlgynous^ epigynous (332), and 
epipetalous^ or adiiate with corolla, there is the special one of 

Gynandrous, having stamens borne upon the pistil, as in© 
Oi^ndacea^ In Cypripedium, the filaments of two stamens, and c 
an enlarged sterile stamen behind, are adnatc to a style, while 
the two anthers are quite free (Fig. 402) ; in the proper Orchis 
tribe (as in Fig. 400, 401), anther and stigma are consolidated 
into one mass, and there is no evident style. 

430. A complete stamen consists of Filament and Antiieu. 
The latter is the functional!}’ essential part of the organ, arul 
therefore is wanting onl}^ in abortive or sterile stamens. (345, 
352, &c.) The*filament, being #nly a stalk or support, may be 
very short or wholly wanting : then the anther is sessile, just as 
the blade of a leaf is said to be sessile when there is no petiole. 

.457. The Filament, although usually slendiu* and stalk-like, 
assumes a great variet}' of forms : it is sometimes dilated so as 
to resemble a petal, except by its bearing an anther ; as in the 
transition states between the true petals and stamens of Nym- 
pluea, s'/iown in Fig. 318. 

458. Such petaloid filaments would indicate that this part of 
the stamen answered to blade rather than to footstalk, while 
othei’s would harmonize better with what seems at first sight to 
be the njore'natural view, that the filament is the homologue of 
the petiole, the anther of the blade of a leaf. Remembering 
that in large numbers of leaves there is no distinction into petiole 
and lamina or blade, such homologies should not be insisted on. 
The filament may be variously appendaged by outgrowths. Some 
of these appendages are v’ery conspicuous, such as the s(;alc of 
Larrt'a. (Fig. 405), which is on the inside, and the nectariferous 
hood of Asclepias on the outside ; or there may be a tooth on 
each margin^ as in si)ecies of Allium. 

459. The Anther, the essential organ of the stamen, contain- 
ing the polleli, surmounts the filament, when that is present. 

It normally consists of two cells or lobes, the word coll being 
here used in the sense of sac. But, as each sac is not rarely 
divided into two cavities {locelli)^ the best technical name for 
ajither-sac is that of Theca. The two4hecse, lobes, or cells arc 
Commonly connected by a more or less evident and sometimes 
conspicuous common base or# junction, wdiich is mostly a pro- 
longation of the ^filament, the Connectivum, or in English 
Connective. 

SgO. For the discharge of the pollen, the cells of a nonnal 
anther open at the proper time by a line or chink, usually 
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extending from top to bottom (Fig. 493), the suture^av Unp. of 
/ dehiscence , Commonlj' this line is lateral or marginal : not 
rarely it faces forward or backward. In the vast genus Solauum, 



493 494 4i)S 4(>0 497 498 

to 'which the Potato belongs, in most Ericaeeous plants (Fig. 
458, 404), in Polygala, and iu main' other flowers, the anther- 
2, ^Us open only by a hole {foramen or pore)^ or at most a short 

I chink, at the tip, through which the ])oIlen has in 
some way to be discharged* In Vaccinium ((h’an- 
beny, Blueberry, &c.), the pore-beariiig tij) of the 
anther-cell is prolonged considerably, often into a 
slender tube, as in Fig. 340. in the Barberry (Fig. 
405) and in most of that family, also in Lauraceiv, 
the whole face of each anther-cell separates by a con- 
tinuous line, forming a kind of door, which is attached at the top, 
and turns back, as if on a hinge : in this case, the anthers are said 
to open by uplifted valves. In the Sassafras and many other 
plants of the Laurel family, eaqji lobe of the anther opens by two 
smaller valves of the kind, like trap-doors. 

461. The attachment of the anther to the filament presents 
three principal inodes, which are connected by gradations. 
These are the 

Innate (Fig. 405, 496), in which the anther directly continues 
and corresponds to the apex of the filament, the*- cells usually 
dehiscent strictly marginally, the lobes or cells not looking or 
projecting either inward or outw'ard. 

FIG. 493. A stamen, with its anther, ft, surmounting the filament, a, and opening 
in the normal manner down the ^holc length of the outer side of each cell. 

FIG. 494. Stamen of a Pyrola; each cell of the anther opening by a terminal orl^ 
flee or pore. 

FIG. 495. Stamen of a Barberry; the ceRs of the anther opening each by an up- 
lifted valve, * 

FIG. 496. A stamen of Isopyrum biternatum, with innate anther. 497. Stamen f f 
Liriodendron. or Tulip-tree, with adnnte extrorse anther. 498. Stamen of (Enotlmra 
glauca, with the anther fixed by its middle and versatile. ‘ 

FIG. 499. A stamen of Asarum Canadense, with adnate anther and prolonged tip 
to connective. 
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Adnate^\n which tlic connective appears to be a direct con- 
tinuation of* the filament, having the anther adherent to the 
anterior or posterior face of it, and the lines of dehiscence 
therefore looking inward or outward. Magnolia, Liriodendron 
(Fig. and Asaruni (Fig. 499) furnish good examples ; the 
latter conspieuousl}^ so, on account of a prominent prolongation 
of the connective or tip of the filament. 

Versailles when the anther is attached at some part only of its 
back or front to the tip of the filament, on which in anthesis it 
lightly savings ; as in l^lantain, in all Grasses, the Lil^', Evening 
Primrose (Fig. 498), &c. 

• 402. The direction to which an anther faces, whether inward 
(toward the centi'e of the flower),, or outward (toward the peri- 
anth), has tn be considered: except in the case of an innate 
anther with strictly lateral or marginal dehiscence. An anther is 

Extrorse^ i. e. turned outward, 91 * PosticouSs when it faces to- 
ward the perianth, as in Magnolia and Liriodendron (Fig. 497), 
Asarum (Fig. 499), and Iris ; these all being cases of adnate 
and extrorse anthers, the cells attached for their whole length to 
the outside of the summit of the filament or the connective. 

Introrse^ i. e. turned inward, or AnficouSs when it faces toward 
the axis of the flower; as in Nymphieaceie (Fig. 318), in Violet 
and Lobelia (which are adnate and introrse), and in CEnothera. 
In the common Evening Primroses (as in Fig. 498) the anther 
is fixed near the middle, introrse, and versatile. 

463. The direction in which the anther may be said to face, 
outward or inward, depends upon two characters, which do not 
always coincide, viz. the insertion or attachment of the cells, 
and the position of their line of dehiscence. In such a strongly 
charaiderizedlidnate anther as that of Liriodendron (Fig. 497), 

^ both the attachment and the dehiscence are plainly posticous or 
extrorse : in most species of Trillium, the cells are introrse as to 
attachment, But some are nearly marginal and some are even 
rather extrorse as to dehiscenc;e : in the related Medeola, and in 
Lilium, where the anthers are extrorsely affixed toward the base 
or middle to a slender tip of the filament, the dehiscence is 
either introrse or nearly marginal. Parnassia is in similar case ; 
the anthers being clearly extrorse as insertion and more or 
introrse as to dehiscence. 

464. Adnate anthers are perhaps as frequently extrorse as 
introrse. Others, whether hasifxed or medifixeds are more com- 
monly introrse. 'fhose fixed by the middle, or at any other 
partiof the back, and lying on the inner side of the filament, 
are said to be Incumbent, 
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4G5. The connective ma\’ be appendaged either b5^ a prolon- 
gation or otherwise from the tip (as in Fig. 499), or from the 
back, as in Violets and in inaio’ Ericaeeous plants. 

4()G. The normal anther is two-celled, bilocular^ or (to use 
a less common term) dlihecgus^ and its lobes or cells parallel, 
right and left ; but tlie cells at first, and sometimes at maturity’, 
arc hilocellate^ that is each is divided into two by a partition 
which stretches from the connective to the suture or line of 

dehiscence. In an 
innate anthe^*, and 
in man^' others, this 
line of dehiscence is 
niJVginal or lateral, 
either strictly or 
nearly so, as in 
Fig. 500. When introrse or,extrorse (as in Fig. 501, 502), 
the sutures maj' still be considered to represent the jnargins 
turned inward or outward. The pollen is accordingly pro- 
duced in four cavities or separate portions of the interior. But 
the two locelli on the same side of the midrib or ce nnective 
(right and left) are usuall}' confluent into one pollen-lilled caxdt}" 
or cell at maturity if not earlier, or at least the partition between 
them breaks up at dehiscence. Sometimes it remains, anej^, the 
groove at the sutures being deep, the anther is strongly four- 
lobed or quaclrdocular at maturity, as in Menisperrnum (Fig. 
504) ; but morphologically this is still on I3' bilocular (dithecous) 
although quadriloccllate, and the anther opens at the sutures 
and through these partitions. 

4G7. A stamen being the homologne of a leaf, the natural 
supposition is that the anther is homologous with the blade or 
an apical portion of the blade, therefore the two lobes or thee<Ti 
with the right and loft halves of it, the intervening connective 
with the midrib, and the line of dehiscence with *the leaf-mar- 
gins.^ This conception is exemplified by the accompanying 



^ This is the view long ago taken by Cassini and Roeper, and it may still 
be maintained as the best morphological conception. Mohl interposed some 
objections to its universality ; but, as presented in Sachs’s Text-Book, they 
are not incompatible with tfio common moridiology. Sachs takes the. fila- 
ment with the connective to be the bomologue of the whole leaf, and the 
anther-cells as appendages. Others, indikening the anthers to glands, adopt 
a similar view. 

FKt, 500. Innate anther, same as Fig, 496, in younger state, with transverse section, 
showing the four locelli. 501. Same of an adnate exlrorse anther, such as Fig, 497. 
502. Same as the preceding but mature and dehiscent, the two locelli becoming one cell 
by the vanishing or breaking up of the partition. 
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diligrarn, Fig. 503, which should, however, show the median 
partitions in the cross-section, or traces of them. Pollen is a 
sj>^iaLilcYi‘l()pinont i w^uld 

be par enchyma in a leaf. Its formation normally 
begins in four places, wiiicli maj" remain separate 
lip to maturity, or the two on eacii side of the axis 
or connective may earl}^ be confluent into one cell. 

4G8. Of the many deviations of the typical two- 
celled anther, with its cells parallel and united 
longitudinally by a connective, the simplest and 
commonest is that in which (as in Fig. 505) the 
two cells diverge below ami remain united only at 
their apex. Next, the two cells may, in their early 
development, become confluent at the ai)ex, as in the 
Mallow family (Fig. 506), so as to form a continuous pollin- 
iferous cavity w'ithin, opening b}’ a continuous suture round the 
maTgiii : here the anther is unilocular or onc-celled b}' confluence. 
In another way, the anthers of some species of Orthocarpus (gen- 
erally resembling Fig. 505, but the lobes or cells cpiite distinct 
or even separated at apex) lose one of the cells by partial or 
complete non-developrncnt and so become onc-celled by abor- 
tion. The anther of Gornphrena (Fig. 507) is completely uni- 
locular ly abortion or suppression of the companion cell. Thus 
losing one half, it is said to be dimidiate^ or halved. 

469. The two anther-cells, such as those of Fig. 505, some- 
• times diverge so much that thc}^ form a straight line transverse 
' to the filament, as in Mouarda (Fig. 

508), in which their contiguous ends 
so coalesce as to give the appearance 
of a one-celled anther fixed by the 
middle.' Or, again, the two cells may 
' be separated by the eiilaigemcnt of 
the connectiv'i between them, asinCal- 
amintha, Fig. 509. This enlargement 
is extreme in the great genus Salvia, in 
which a very long and narrow connec- 
tive gives the appearance of a filament astride the apex of the 

FT^, 503. T)lagram to Illustrate the morpliology of the stamen, on the i«lea that the 
/ rtither answers to leaf-blade: the lower x>ortion being filament and a part of the anther, 
In section, the upper a part of a leaf. 

FIG. 604. Stamen of Menlspermum Ci^adenso, the quadrllorcllate anther divided. 

FIG. 505. Stamen of P^itstemon piibescens, with anther-cells divergent. 

FIG. 606. Stamen of Mallow (one of the cluster of Fig. 485), the two cells and sutures 
confluent into one. 

Ff^. 507. Anther of Gornphrena or Globe Amaranth, mediUxed, of a single cell| 
dehiscent. 
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proper filament, and bearing an anther-oell at cach^end. Ih a 
few species, the two anther-cells are nearly alike ; in more, the 
lower one is imperfect, as in Fig. 510“; in more, it is abortiv^e 
or wanting altogether, as in Fig. 510^. Then, in the related 
Californian genus Audibertia, the lower half of this^ connective 



most of the species to so minute a vestige that, except»for these 
transitions, the stamen might be supposed to consist of a simple 
filament, with an interruption like a splice in the middle, and 
surmounted by a one-cellcd anther, as shown in Fig. 511\ In 
liosemar}’, the continuity is complete, although a minute reflexed 
tooth sometimes indicates the junction. 

470. Pollen, the product of the anther, is usually a powdery 
substance, which when magnified is seen to consist of separate 
grains, of definite size and shape, uniform in the same plant, 




C14 



«C15 


but often very different in different species or families. The 
grains are coraraonl}" single cells, globular or oval in shape, and 
of a yellow color. But in Spiderwort they are oblong ; in the 


FIG. 508-511. Anthers, with upper part of filament, of several Lablatje. 608. Of 
Monarda. 609. Of a Calaminthk 610 Of two species of Salvia, with long and slender 
connect! ve,^^he upper fork of which bears one anther-cell; the lower in a (from Salvf.* 
Texana), hearing the other cell in an Imperfect condition; In 6 (from S. cocclnea), bear- 
ing none at all. 611. a. Same 0$ Audlbertia%randlflora, the lower fork of the connec- 
tive reduced to a naked spur; 6, from A. stachyoldes, In which this lower fork is nearly 
wanting, and the upper is in a straight line with the filament which it seems to 
continue. 

FIG. 612-615. Forms of poUen: 612, from Mlmulus moschatus; 613, Slcyos', 614, 
Echinocystls; 515, Hibiscus. 
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Cichoiy and Thistle tribes, manj^-sidccl ; in the Musk-plant, 
spirally grooved ; in the Mallow fainil}’ and the Squash and 



5H5 517 518 51l> 5J() 


Pumpkin, ]>oset with briskl}' projections, &c. The pollen of 
Pine, as well as that of the Onagracoje, is not so simple, but 
aj)))ears to consist of three or four lilended cells ; 
that of most Kricacete evidently consists of four 
grains or cells united. (Fig. 012 - 021 .) The 
most extraordinaiy shape is that of Zostera, or 
the Eel-grass of 'lialt-water, in wl/lch the grains 
(destitute of the outer coat) consist of long and 
, slender threads, which, as tluy lie siile by side in the anther, 
resemble a skt‘in of silk. » 

471. Pollen-grains are usually formed in fours, by the division 
of the living contents of mother cells lirst into two, and these 
again into two parts, which be(*ome specialized cells. As the 
pollen cornpletos its growth, the walls of the mother cells arc 
usually obliterated. But sometimes these colls 
persist, either as shreds, forming the cobweb-like 
threa<is mixed with the pollen of Evening Primrose, 
or as a kind of tissue combining the pollen into 
^coherent masses, of various consistence. Of this 
pkind are th(' elastically coherent pollen-masses (or 
PoLLixiA, sing. Pollinittm) of Orchises (Fig. 40:3), 
and the denser waxy ones of many other orchids and those of 
Asclepias or JVJilkweed, Fig. 522. 

472*: A pollen-grain has tTro coats. The outer coat is com- 
iparatively thick, and often granular or fleshy. This is later 
' formed than t^^^e inner, and by a kind of secretion from it : to it 
all the markings belong. The inner coat, which is the proper 
cell-wall, is a Very thin, delicate, transparent and colorless mem- 
brane, of considerable strength for its thickness. The pollen 
of Zostera and of some other aquatic plants is destitj^te of the 
outer coat. 

473. The cavity enclosed by the coats? is filled with a viscid 
^flbsfance, which often appears slightly turbid under th# higher 
powers of ordinary microscopes^ and, when submitted to a raag- 




FTO. 610-621. Fornnfl of pollen: 510, Lily; 617, Clchory; 518, Pine; 519, Circtea; 
620, KiSlnila; 521, Evening Primrose 

FIO. 622. A pair of pollinia of Asclepias, annexed by tlieir caudicles to the gland. 

17 
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nifs'ing power of about three hundred diameters ^ 4s found* to 
contain a multitude of minute particles { fovillce) , the lai*ger of 
Tvdiich are from one four-thousandtli to one five-thousandth of an 
inch in len<>:th, and the smaller only one fourth or one sixth of 
this size, When wetted, the grains of pollen i)rom^)tly imbibe 
whaler by endosrnosis, and are distend(‘d, changing their sha[)c 
somewhat, and obliterating the longitudinal folds, one or more 
in number, which many grains exhibit in the di'y state. Soon 
the more extensible and elastic inner coat incliiu^s to force its 
W'ay tlirough the weaker i)arls of the outer, especially at<one or 
more thin points or pores ; sometimes forming projections, 
when the absorption is slow and the exterior coating tough. In 
many kinds of pollen, the grains, when immers^ed in water, soon 
distend to bursting, discharging the contents.^ 

471. Pollen-fubes. In others, and in most fresh pollen, w'hen 
placed in ordinarily aerated water, at least when this is slightly 
thickened by syrup or the like*, and submitted to a congenial tem- 
perature, a projection of the inner coat through the outer appears 
at some one i)oint, and by a kind of germination grows into a 
slender tub(‘, which may even attain two or three hundred times 
the diameter of the grain ; and the richer protoplasmic contents 
tend to accumulate at the farther and somewhat (enlarging ex- 
tremity of this pollen-tube.^ 

47o. In cleistogamous flow'crs (434), the pollen, wdiile still in 
the antlier, sends out its tubes, which may grow to a great length, 
in the mere moisture of the flow’er-bud, the growling tip always ' 
directing itself tow'ard the stigma in a wonderful wav. Similarly, * 
in the open flow'cr of Milkweeds, the pollen-tubes sometimes 
start from the pollen-mass even wiiije yet in the anther, and in 
vast numbers, forming a tuft or skein of polk^i-tubes, , which 
may attain considerable length and direct itself toward the some- 
what distant stigma. Commonl}', however, the pollen remains i 

f) 


^ In Ooniferae, the grains of pollen have a peculiar internal structure or 
rather a development (suggestive of a homology with the microspores of some 
of the higher Cryptogamia), the contents at or before maturity undergoing 
division into two or three internal cells, only one of which acts in fertiliza- 
tion, When they act upon the ovule or are placed in water, and the inner 
coat swells by absorption, the bursting outer coat is commonly thrown off. 
In Pinos and Firs (but not in Larch and Hemlock Spruce), the grain 
pollen is singularly compound, consisting (as in Fig. 618) of a central arcuate 
body (tlic proper pollcn-ceJl) bearing^at each end an empty roundish cell. 
These are vesicular protrUsSions or appendages of the proper pollen-grain, of 
no known functional importance, except that they render such wind-dis- 
persed pollen more buoyant for transportation. ' 

2 Van Tiegbera, in Ann. Sci. Nat. ser. 5, xii. 812, &.c,, 1869. 
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unaltered iifitil it is placed upon the stigma. The iuorc 
viscid moisture of tins incites a sim- 
ilar growth, and also doubtless nour- 
ishes it ; and the protruding tube at 
once penetmtes the stigma, and by glid- 
ing l)etween its loose cells buries itself 
in the tissue of the stylo, descending 
thence to the interior of the ovary and 
at length to the ovules. Fertilization 
is accemplished by the action of this 
pollen-tube u[)on the ovule, and upon a 
special formation within it. Consequent 
upon this an embiyo is formed ; aii^ the ovule now becomes 



a seed. 


Sfxtion VII. The Pistils, or Gyxcecium. 

§ 1. lx AxaiospEiiMs. 

47G. The succinct description of tlie pistil in the first section 
of this chapter (♦>02), as also what has been stated of the modi- 
fications of tlie gynmeium in Section III., relates to the most 
ly[)ical conditions of this [lart of the flower. The essential 
charixderistics of all oi’dinary pistils, w'hether simide or compound, 
^ ^ 9L^*y: wliich one or more ovulea^re iticluded ; 

,and 2. a stigma, upon which pollen for fertilizing the ovules is 
received; and through which the pollen acts upon them. There 
is a more sinqditied condition, in Gymnosperms, in which naked 
ovules are exposed to the direct action of the pollen. In con- 
tradistinction ,to this, the Ordinary pistil is said to be An(imp er- 
j^wusA that is, w ith the seeds enclosed in a sac or covering, this 
in the flower being the ovary.^ And plants with such gynmeium 
.are denominated Axoiosinaais or ANtuospEiiMocs plaxts. To 
such only the present subsection specifically relates. 

477. The several terms which apply to the Gyncechtm or 
fe male system of a flowe r, and to its components, have been 

^ Although thus originated, the seeds are not in all eases matured in a 
closed pistil. In the Blue Cohosh, Caulophyllum thalietroidcs, the ovules 
mpture the ovary soon after flowering, and tlie seeds heeonie naked ; and in 
^Mignonette they are imperfectly enclosed, the ovary being open at the 
summit from an early period of fructification. 

FIG. 523. A pollen-grai:.» of Datura Stranioniuin. etnUting Its tube. 524. Pollen- 
grain of a Convolvulus, with its tube. 525. Other pollen-grains, with their tubes, less 
strongly magnitled. 52G. A pollen-grain of the Evening Primrose, resting on a portion 
of the stigma, into which the tube emitted from one of the angles penetrates; the oppo- 
site angle also omitting a pollen-tube. All highly magnified. 
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emimeratecl. and defined already (302, note) : the* elementary 
term is that of 

478. Carpel, Lat. C AiirELLUM. This is the term coined by Dnnal, 
and is in common use. The better-formed word Caupiuium 
(English Carpid) lias been proposed, and best of .all Caupo- 
piiYLLiTM, in English CarpophylL For carpels are, as the word 
cai*pophylla denotes, pistil-leaves, or leaves of the gviKPcium, 
?. e., seed-bearing or fructiferous phylla. The}' occiijn' the cen- 
tral or uppermost region of the flower. A carpel may be a jiistil 
of itself, either the onl}' one of a blossom or one of sevferal, or 
it may be a constituent of a more com[)lex pistil. In either case, 
a carpel is the homologue of a leaf. 

471). The morphological conception of an upeombined carpel 
is that of the blade of a leaf incurved lengthwise, so that 
the margins meet, and join by a suture, thus forming a closed 
sac, the ovary. A prolongation of the tip of the leaf is the style: 
some portion of this, iisuallv*^ the apex, not ranfly a single or 
double line down tlie side which answers to the suture of the 
leaf-margins, and may be regarded as its continual ion, is the 
stigma. The earpellary leaf is always ///curved : the lower sur- 
face of the leaf is rei>resented by 
the exterioi* surface of the ovary, 
the ipiper by the interior. The 
conjoined margins of the leaf, or 
whatever they bear, ai’e internal 
in the ovary : the stigma may be* 
n^garded as a ])oi’tiou ot‘ leaf- 
margins })resented cxternaKy, des- 
titute of epidermis and formed 
of loose cellular tif^ue, whjeh in 
anthesis is moist by some secretion. The orales are •peculiar 
structures normally arising as ontgrowdhs from the margins of 
the loaf, or some ])art of them, sometimes from 4.he whole or 
a si)ecial portion of the upper or inner surface of the leaf. 

480. The earpellary leaf being involute, the suture, on which 
the ovules are normally borne, always looks toward the axis or 
centre of the flower. It is the only proj)er suture (or seam) a 
carpel can have. From its position it takes the name of Inner 
or Ventral Sntnre. And the opposite line or ridge, answering^ 
to the midrib of the leaf, being sometimes prominent and of the 

FIG. 527. A leaf Incurving, to illustrate the morphology of a pinii>lc pistil or cari>el. 
628. A carpel (of Isopyrum hiternatiim). cut acrosa, the lateral atigina (here manifently 
a flouhle line) and tlie autnre hearing the ovules turned towaril the eye. 620. 4. rl?»e 
carpel of Marsh Marigold which has opened anrl shed the seeds: the points of attach- 
ment of the latter conspicuous along the edges of tl}6 carf>el. 
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appoaranco^of a sntiiro, lias been somewhat incongruously named 
ilie Outer or Dorsal Suture, 

48 1 . The number of carpels in a gyneecium is sim[)ly expressed ( 
1)3^ adjective terms consisting of Greek numerals prefixed to tliis'i 
word : e. g., Monocarpellary,, of a solitaiT car]>el ; Dlcnrpelhmj^ of ’ 
two carpels; Tncarpellary,, of three ; Tetrararpellary^ of four; 
PentacarpeUary^ of five, and so on up to Polycarpellary,^ of man v ] 
or at least of several and an indefinite number! Less general? 
and onU^ partially synonymous terms are such as Monogynoiis\ 
(of one pistil), Dlyynous (of two), Polygynovs (of many), &c.| 
lliese ar(i adjective forms of the names of the orders, from^ 
Mouogynia to Pohjgyuia, in the JJnmean artificial classification, 
which c‘ither supposes the carpels >to lie separate or partly so, or ‘ 
confounds simple and compound pistils. 

482. When the gyncecium is of a solitary carpel, the position 
of this as regards the axis of inflorescence is not uniform ; imt 
commonly its back or dorsal sntui-e is before the subtending 
bract, or in other words the ventral or ovule-bearing 8111111 x 5 
faces the axis of inflorescence. When there are two carpels, 
they fa(*e each other, bringing their ventral sutures into opposi- 
tion, and as to axis of inflorescence eillier median or transverse 
(291), but usually median, that is antero-posterior or in the 
line of bract and axis. (Tucifera', C’apparidac^em, and Fuinari- 
aceie are somewhat remarkabl(‘ for having their two carp(‘ls 
right and left, that is, collateral or, in other words, transverse. 

'*When three, four, or a greater number, they divide the circle 
* cqualk, or when numerous the}’ take a spiral instead of verticil- 
late order, and occupy several or many ranks, as in Ranunculus, 
Magnolia, rotentilla, &c. » 

481K The tirynmeium may be either of separate carpels 
^{Apocarpous),, or of carpels coalescont into one body {Syncar- 
^ pous), or of all grades between the two. Apocarpous pistils are 
si mple; a syi?carp ous pistil is compou nd. 

484. In both, the essential p/irts are the ovary and the stigma. 
The style may be conspicuous and widely separate these two, 
as in Fig. r);l()-538 ; or hardly any, as in Fig. 032-535 ; or none 
at all, as in Fig. 530, 531, 533. 

485. Placenta. This name Ms applied to any surface in the 
interior of the ovary on which ovules are borne. It has been 
stated (579) that these are iisijally borne upon the margins of 

^ Taken from aremofb analogy with the placenta of the higher animals. 
The^namc appears to have been introduced into botany by Adanson It bas 
been termed Trophospermum or Spermophorum by some of the early modern 
botanists. 
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the carpcllary leaf, or upon some portion of what ‘answers* to 
them. When the ovules are numerous, and some- 
times when tluT are few, the eonibined leaf-edges 
enlarge to form a kind of receptacle for their attactli- 
meiit or sui)port : this is tlie Placenta, Ln Fig. 530, 
the placenta is well developed, and also in such 
s3'n(*arpous ovaries as are illustrated in Fig. 53(5, 
537, 514, and 545. la very many others (such as 

f Fig. 528, 531, 533), there is no particular enlarge- 
ment of the leaf-margins visible, and no particular 
ground for the use of this special term. Still it 
is commonly used, as occasion serves, even for the 
mere line or spot on which ovulys are boriu*, as 
well as for a more prominent development to which 
the name was originally ai)plied. 

486, pimple or Apocarpous Pistils may be solitary, several, or’ 
numei*Ous. When indefinitely numerous, they are seldom in one 
circle, but are capitate or spicate upon a [)roportionatelv enlarg(‘d 
or prolonged receptacle, as in Anemone, Kanimculus, and iiiost 
strikingly in Myosurus ; w’hen reduced to a single ((»ne, as in 
Actma, Podophyllum,^ IlarberiT, and Idum or C’herry, the ear- 
pel mostly appears as if it wa*rc an actual terniiiiation of tlui 

floral axis. But even then the pastil 
W? is hardly ever quite symmetrical in 
/ I \ shape : the ovaiy is somewhat .gib- 
(J|j3 bous or nnequal-sid(‘d (as in Fig.* 

f 312, 315, 31(5, 528, 531-533), and the 
stigma more or less oblique or even 
wholly lateral. The continuation of 
533 tile latter down the whole length of 
the ventral side of the style (as in Fig. 528, and also Fig. 54fl) 
is not uncommon. In Schizandra (Fig. 531) it is continiU‘d 
dowuiward on the ventral edge of the ovary as^dar as to its* 
middle.^ , 




1 Abnormal specimens of Poilopliyllum peltatum are occasionally found 
having a gynoDcium of from two to six separate carpels. 

2 Pleurogyne, a (Jcntianaceous genus so named on this account, has no 
style nor apical stigma Avhafhver, but has along stigma extending do^ri the 
outside of each ovuliferous suture of its dicarpellary ovary for most of it*^ 
length. 

FIG. .530. Single simple pistil of Pwlophyllnm, cut across to show the 7 )laccnta,&c. 

FIG. 531. Vertical section of a pistil of Schizandra coccinca; a side view showing 
the stigma deourrent down to the ndddle of the ovary. 532. Pistil of Hydrastis ; v^itral 
view. 633. Pistil of Aetaea rubra, cut across, so as to show the interior of the ovary; 
ventral view. 
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487. As •the placenta of a simple pistil belongs to the two 
united margins of the carpellaiy leaf, there is naturally a double 
row of ovules, one to each margin. If the leaf- 
margins which are turned inward in the ovary be- 
low to beardlu! ovules are turned outward above to 
receive the pollen {se(‘ Fig. oil 1), then the typical 
stigma should also be double or bilamellar. So it 
is seen to be in such carpels as those of Fig. 528, 

5bl-5;)3, and indeed in very many stigmas of this 
class. • Such division, or even a greater bifurcation 
of a monocarpellary stigma into two lobes or half- 
stigmas, is not anomalous. 

488. 'Fhe oviyy of a simple ^)istil should be 
unilocula*'^ that is, should have a single cavity 
or cell {loc}(h(s)^ although, as will soon be seen, 
the (‘Oil verse does not hold true. Yet this cell in 
certain instances beconu^s hilocellnte^ being divided 
by a growth or intrusion IVom the back into two 
loceUL This occurs more or less in the larger 
number «of species of the L(‘guminous genus 
Astragalus, and the mode is shown in Fig. 5;ll. 

489. Compoufid or Synearjioiis Pistil.^ This consists of two, 
thn'jji, or a grcfiter number of carpels coalescent into one body. 
A tru(* eomjiound pistil represents a whorl (in the simi>lest case 
a pair) of carpels united into one body, at least as to the ovary. 

490. T\m coalescence of a ca])itate or sjacate mass of carpels 
or simple j>istils of the same llowtu’, imbricately heaix^d on the 
torus,* as in JMagnolia (Fig. (148) and Liriodendron, cannot 
properly be said to iovm a ^compound pistil. This heap of 
pistils may Ife (‘ailed a Sokema . 

4*91. ‘Morphologically, a compound pistil, as to the ovary, may 
be a pair or a (*ircle of closed carpels or simple pistils brought 
iiTfp c()ntac^ Md the contiguous parts united : this is illustrated 
in Fig. 535-t>58. Or it may be formed of a whorl of open car- 
pellary l(‘aves, joined each to each by the contiguous margins, 

1 Tlic tcrnis apocarpous and syncarpous for pistils, tlio first of separate, the 
second of combined carpels, were introduced by Lindley. They liave little 
advantage over the terms simple and eoi^pound. INIoreover, the word 
^ syncarp or syncarphim liad been appropriated to a sort of fruit of the (‘lasvS 
now called multiple, formed by the coalescence of several flowers, and also 
to that of a heap, head, or spike of (‘arpels more or less cohering at matu- 
rity, as in a blackberry, or confluent in the flower, as in Magnolia. 

ITIG, 534. Ovary or forming logume of Astragalus Canadensis, transversely divided, 
to show the false partition which, iutrud(jd from the back, divides tlie simple cell into 
two half-cells or locelli. 
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in the manner of Fig. 542-545. Between these fwo there is 
evei’y gradation. Tljo first forms a compound ovary, 

492. With two or more fells and Axile riacentm. For it is 
evident that, if (he contiguous parts of a whorl of two or more 
closed cariJcKs cohere, the resulting compound ovary should liave 
as many cells as there are earircls in its composition, and that 
the placcntic (one in the inner angle of each carpel) will all be 
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brought togetluir in the axis of the compound })istil. And the 
partitions, termed Disseiumexts . which divide the compound 
ovary into cells, manifostly consist of tlic united contiguous i)or- 
tions of the walls of the cai|K*ls. These nec(*ssarily arc (toniposcd 
of two layers, one belonging to each carpel ; and in fruit they 
often split into the two lajxTs. True dissepiments and the true 
cells must accordingly be equal in number to 1^0 carpels of 
which the compound pistil is composed. Tliat is, the oyary^ or 
the resulting fruit, is hilocular ov 2-celled, or 3-celled, 

quadrilocnJar or 4 -celled, and so on, according to tlio number of 
dissejnrnents or cells. 

493, Tliere may also be false dissepiments^ mostly of the same 
character as that which in Fig. o34 divides tlio cell of a single 
carpel. Such are found in Flax (Fig. 539-541 ), in Amelanchicr 
or Service- berry, in Huckleberry (Gaylussacia) , and in most of 

^ ' ' % , 

FIG. r>35. Pistil of a Saxifrage composed of two carpels or simple i>istll8 united 
below, but distinct above; <*ut across both aboye ami below. 

FIG. 636. Pistil of common St. Johnswort, of three united ovaries; their styles 
distinct 

PIG. R37 The same of another species of St. Johnswort (Hvperi<;um prolifleum), 
the styles also united into oik., which, however, may split apart in the fruit t* 

FIG. 6.38. Pistil of Tradescantia or Spider wort, even the three stigmas united Into 
one. The ovary in all cut across to show the iiiiernal structure. 
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the American species of Vaccininm. In all these, the false j 3 ar- 
tition is a^ gvowth from the middle of the back of .each carpel, 
•which divides its cell more or less completely into two. 



• 494. On the other hand, even the true dissepiments which 
belong to such % compound ovary may be abortive or evanescent, 
the placentjc remaining in the axis combined into a cohiinn. 
(199.) The second modification of the compound pistil (491) 
normally has an ovary, 

41)0. With one Geil and Parietal Placentae. That is, the 
placentie are borne (as the term denotes) on the wall or }ianetes 
of the ovary, as in the Poppy, Violet, Sundew', 
Cistus or llelianthemum (Fig. 543), Cleome, (len- 
tian, and in all or most of the orders from which 
these examples are cited. The diagram Fig. 542 
illustrates the mor[>hological conception of a com- 
pound pistil of this kind. Not that it is ever sup- 
posed to be formed by the actual combination of once 





separate leaves, any more than a gamophyllous cal^'x or corolla 
is actually so produced. The conception in all such cases is that 


FIG. 539. Transverse diagrammatic section of a flower of the comnnm Flax, show- 
iTig the ovary with false partitions extending one from the hack of each evil. 540 Sec- 
tion of a mature fruit and seeds of the same, the false partitions now eoini>lote, divid- 
ing the five cells into ten. each one-sceded. 541. St^^ne of a wild Flax^Linuin pcreiine), 
I ill whicli the false partitions remain incomplete. 

FIG. 542. Plan of a onc-cellod ovary with three parietal placenta?, cut across be- 
low; the ii{>per part showing the top of, the three leaves it is theoretically composed of, 
approaching, but not united. 

FIG. 543. Ovary of llcliaiithomum Canadensc, cut across, showing the ovules on 
three parietal placentae. 

il^IG. 544. Transverse section of the ovary of Ilypcrienm "raveolcns; the three large 
placentm meeting in the centre, l)ut not cohering. 545. Similar section of a ripe caxisulc 
of the same; the placentae now evidently {larietul. 
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of a congenital development of organs in union wfiich, in the 
development of a vegetative shoot, would be leaves. This case 
is represented l)y the combination of oi>en carpellary leaves, as 
the preceding one is by that of closed ones. As the edges 
of the leaves must needs be turned in, to bear the ovules, 
a compound ovary with parietal placentatiou may be likeiu*d 
to the unopened calyx of a Clematis, as shown in Fig. ‘iofi, 
257. Eveiy gradation is found between axile and parietal 
I placentatiou. Sometimes the placenta? are stri(‘tly on the paii- 
jetes or wall (Fig. 543, 547) ; sometimes borne inwards on 
incomplete dissepiments (Fig. 548) ; and sometimes tlie}" are 
brought firmly together in the. axis, as in Fig. 544, though sepa- 
rable, and indeed separated in fruiting stage* 

49G. A compound ovary with parietal placenta? is necessarily 
one-celled {unilocular) ; except it be divided by an anomalous 
partition, such as is found in CTucilera* (Fig. 395) and in many 
llignoiiiacem. 

497. Normal placenta? are necessarily double ; when parietal, 
the two halves belong to dilTerent leaves ; when axile, to the same 
leaf. These tw^o halves may diverge or be widely separated, 



sometimes e^'en at their origin, as in Aphyllon and somq other 
Orobanchacea?, in which a diearpellary ovary has four* almost 
equidistant ])lacenta? ; or in such casVs the idac( 4 jntm may bo 
regarded as intra-marginal instead of marginal. - * . 

498. The placentm of a tw^o-scveral-celled ovary, such as in 
Fig. 53G, 537, &c., may be described in the plural number, 
being one in each carpel ; or wdien consolidated into a central 
column, and well covered with ovuk?s, they may be said to form 
one (compound) placenta. Then when the dissepiments early 
disappear, or arc abortive from the first, the result is a compound 
ovary of this class, 

499. With one Cell ai^ Free Central Placenta. In Cai;yo- 
phyllacem (Fig. 549, 550) and Portulacacem, this evidently 
results from the obliteration of the dissepiments (as many as 
there are st 3 'les or stigmas) , vestiges of whi(4i nia,y be sometimes 

FIG. 546. Diagram (ground-plan) to illustrate free central placentatiou produlfeti 
by abortion of difittfipimenta, 547. Same of strict parietal placentation. 548. Same with 
the placenUe carried inward oii imperfect dissepiments. 
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delected, 'vfhile certain plants of the same families, of otherwise 
identical structure, retain the dissepiments even in the fruit. 

500. But a similar condition may equall}' arise 
fi’oin a modifi(*alion of parietal idacentation, namelj", 
with tlie luaioiiKs of the leaves ovuliferous only at 
bottom, and the placentm there conspicuously devel- 
oped and completely united. The basal placenta- 
tioii of Dioiuea is unavoidabh' so explained, its 
iK'arest relative, Drosera (Fi^. 555), having parietal 
l>laceitta‘. And this haids to a probable ex])lanation 
ol‘ the cfise in JMmulacea\ where a large free central 
}flacenta fills the centre of the cell, and no trace of 
dissepiments (‘aq be detected.^ 

501. The idea maintained in former editions is 
( still adhered to; namely, that place ntm belong to 
Icarpclsaud not to the caulinc axis, in other words, 

’.that ovul(‘s are productions of find boine upon loaves, usually 
ki[)on their margins, not very rarel3' ui)on other portions of their 
|ipper surface, rarely over the whole of it.^ 

; 502. Ovules cover the whole internal face of the cari)els in 
Butonius and its relatives, also of the Water-Lilies (both Nym- 
])ha‘a and Nupliar, Fig. 551) excepting the inner angle, to which 
they are usually restricted in other plants. And in the allied 
Braseuia and C'abomlia, \\hcre the ovules are reduced to two or 
three, one or more of them is on the midrib, lait none on the 



^ The placenta in this and like cases is rather to he rej^arded as an out- 
growth* from the base of the carpellary leaves, combined over the floral 
axis. Upon this inter])retatuyi, a central portion of the column may he 
(and sometime* must be) of axile nature, yet the ovules be borne upon 
foliar 'parts. See Van Tieghem, in Ann. Sei. Nat. ser. 5, xii. 320 (IbOU) ; 

, Celakowsky, Yerglcichende Itarstellung der riaceiitcn, &,c, (187t)) ; Warming, 
in Ann. Sei. Nat. ser. 0, v. 102. 

2 This vie\>!» was first maintained as a general theory, and on critieal 
grounds, by brown, in Planta; Javanicte Kariores, 107-112. Sebleiden, Knd- 
lieber, and others took the opposite* view, i. e., that ovules are productions of 
the axis, oven in parietal idacentation, — an exceedingly far-fetebed suj)po- 
sition. In later days, the coinnioner view has regarded ovules as of both 
origins, as productions of the carpels in parietal, of the axis in at least 
some free cbntral or basilar placentation. But at present the theory of 
foliaf origin without exception, revindicated ■by Van Tieghem, and espe- 
^cially by Celakowsky and Wanning, again ])revails. For the bil)liogra})hy 
and an abstract of tlie various vio>^s, see Eichlor, Bliitben diagram me, espe- 
cially the note in the preface to the second part (where he gives his entire 
adhesion to this eorudu^nl ; also Warming's memoir, De I’Ovule, in Ann. 
Sci^Nat. ser. 6, v. 1877-78. 

FIG. 540. Vertical section through tlie coniponiul tricar]>cllary ovary of Spergularia 
rubra, showing the free central placenta. 550. Transverse section of the same. 
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margins of the carpellary leaf. In many spec ies of ftentian, as 
also in Obolaria and Bartonia, of tlie same 
family, the whole internal lace of a dicar- 
pellaiy ovary is thickly oviilifc'rous. 

506. Perhaps the paric^tal placenUe in 
Parnassia (Fig. 552) are borne on the 
midribs of the carpels, for they are directly 
under the stigmas, instead of altcrjiate 
with them, as they normally should be. The same thing occurs 
in Poppies and many other Pai)averacoa*, also in some Crimiferae ; 
and in some of the cases each stigma 
is more or less two-lobed. This sug- 
gests the explanatii)!!,^ here probab’v 
the true one, which su[>poses that the 
placentie are borne on the leaf-margins 
in the normal way, but that each 
stigma is two-partc‘d (as if the caqu*!- 
lary leaf were deeply notched at the 
apex, and so its two stigmatic h^al- 
margins set)arate, as Drosci'a illus- 
trates, Fig. 556), and that the two 
half-stigmas of adjacent carpels have 
coalesced into one body, which would 
of course stand over the paric'tal placentie benc'ath. Each stigma 
in such a case, as well as each parietal iilacenta, would consist 
of the united margins of two adjacent carpels. 

§ 2 . Is Gymxosperms. 

504. Gymnospermous (that is, naked-seeded) plants, are so; 
named because the ovules, or bodies which are to become seeds, 1 
are fertilized by direct application of the pollen, n;jiich reach(*s| 
and acts upon the nucleus of the ovule itself, not through tliej 
mediation of stigma and style. In the structure of their flowers,' 
these plants are of a low or simplified type, in some respects not 
obviously homologous with the Angiosperms which now consti- 
tute the immense majority of phaenogamous plants. But, up to 
a comparatively late geojcj^ical period, Gymnosperras appear to 
have been the only flower-bearing plants. They are represented' 

: c 

1 Given hy Brown, in the Tlantae Javanicas Rari^'res, above referred to. 

FIG. 551. Transverse section of an ovary. oLSv ni Pbi gea cniprata, the carpels ovulifer- 
OU8 over the whole interior surface. " * 

FTG. 652. Pistil of Parnai^sia, with ovary transversely diviflcd. 

FIG. 553. Pistil of Drosera filiformis, with ovary transversely divided. 
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in flic extartt vegetable kingdom by throe (or four) groii|>s or 
orders, two of them small, and one comparative!}’ amphi and of 
wide distribution ; and all are so strikingly different from each 
other that they cannot be illustrated by a common description. 
The largest order, Coniferae, is familiar, and contains a good 
share ot* tlie most important forest trees of temperate climates. 
The smallest, (Jnetaceic, chiefly tropical or of warm regions, 
lies between Gymnosperms and common Dicotyledons. The 
third, Gycadacete, is jiiost remote fj*oni them, and as much so 
from Monocotyledons, except that it imitates Palms, as it 
also does th(‘, Tree-Ferns, in habit, both as to stem and foli- 
age. The particailnr nior[)hology of Gymnosperms would re- 
quire for its illustration copious details and the history of various 
contliding hypotheses. It must be relegati'd to the special 
morphology ot* the natui’al orders, premising, however, a brief 
’sketch of the general floral structure.^ 

500 . lit Giietaceae, Gymnospeii ns and Angiosperm s almostj-^ 
come together. The flowers have a perianth (diphylloiis or 
tetrapliyllous) ; the stamens have a distinct filament and anther ; 
and the g,yn(e(*iuin is a sac (iiresumably of two carpophylls) 
open at the toi) and filled at bottom by a single ovule of the 
simplest kind, e. consisting of a nucleus destitute of coats. 
This pislillary body is attenuated and prolonged above the ovule 
into a style-shaped tube, with open and commonly two-cleft 
orilico. In the almost hermaphrodite sterile flower of Welwitschia, 
•this takes the form of a iniieli dilated stigma, which is even beset 
wdtli seeming stiginatic papilla}. If only the pollen were here 
to grow forlli into pollen-lnbcs (w’ith or without a closing of the 
tube), ahgiospenny would-be attained. But, in fact, the pollen- 
grains, bodily ‘reaeh the ovule itself tlirough the tube, fertilizing 
it directly." This interesting group of plants consists of the 

. 1 Rcferenccs^to the literature of gvninosperniy and to the steps of the 

prolonged controversy over it, also the points of morpliology still in part 
unsettled, need ni^t here be given. The history and the idea of gymnospenny 
began with Rohert brown’s paper on Kingia, “ with Observations .... on 
the Female Flower of Cyeadete and Conih'ra?,” read before the Linneaii 
Society in the year 1825, and published in King’s Voyage in 1827 ; and the 
bibliography down to a recent date is given by Eichler in Flora Brasiliensis, 
Gymnosperrnia, iv. 4o5, and in Bluthcndiagramme, i. 55-00; also ii. preface x. 
^e(* also Alph. DeCandolle, Prodr. xvi.*^ 315, 5 ^ 4 . In this volume, the late 
Prof. Parlatorc adhered to the ancient ideas in his monograph of the Coniferae. 

2 The view here implicitly adopted is that of Beecari, founded on the study 
of Gnetum, and publishe^l in Nuovo Giornale Botanico Italiano, ix. 1877. 
It was before nearly or ^ite reached in successive steps, by J. B. Hooker, 
in hft classical memoir on Welwitsebia, in Trans. Linn. Soc. xxiv.; Stras- 
burger, Die Coniferen und die Gnetaceen, 1872; and W. R. McNab, in 
Trans. Linn. Soc. xxviii. 1872, 
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genus Gnetum, shrubs or trees, with nearly theP aspect^ of 
Angiosperms, having broad and pinnately- veined leaves; Wed- 
witschia of tropi(*al W. Africa, remarkable for its persistent 
cotyledons which form the only foliage of a woody and long- 
endnring plant, and for its stem or trunk which broiidens with- 
out lengthening, except in its flower-stalks ; also Ei)hedra, of 
much branched shnibs, inainlj^ of wann-teinpcrate regions, leafless 
or nearly so, one speedes of which inhabits Europe and two the 
southern borders of the United States. 

506. The flowers in all Gymnos perms arc diclinous,* cither 
dimeious or monoeeious ; except that those of the strange Gneta- 
ceous genus W'elvvitsehia arc struetiirally polygamous, the male 
flowers having a W(‘ll-formed but sterile gynmciinn. 

507. In Conifers, the largest and most important typo, are 
embraced all the familiar Gymnosperms of temj)erate regions, 



Pines, Firs, Cellars, Cypresses, whi(*li 
bear their floweVs in catkin-like eliislei*s 
and their fruit in cones, and also the 
Yews and allied trees which do not • 
produce cones. Perianth being waut-« 
ing and the sexes wholly s(‘i)arate, the floral type 
is so degraded that it becomes doubtful whelh(‘r 
each cluster of anthers, or of ovnliferons scales 
or ovules, constitutes a blossom or an inflores- 
cenee. Certain botanists look upon a whole 
calkin, and others upon a male catkin only, of 
a Pine or Fir as forming one flower. It is here 


assumed that each stamen 
of the one and each o vil- 
liferous scale of the other 
answers to a flower of the 
simplest sort. ^ The anthers 




655 


are extrorse, the cells or 


pollen-sacs belonging to the outer or lower side of a scale or a 


1 It will be seen that, for the female flowers, this follows of course from 
generally accepted view ; and, where this is conqeded, analogy may extend it 
to the male catkins also: yet in such cases, where all the phylla of an indefinite 
simple axis are stamens, spjrally arranged on it, the difference between 
inflorescence and male flower completely vanishes. 

no. 654. Female flower of a Yew, an ovule surrounded by its bracts. 655. T.»ongri- 
tudinal and more enlarged section of a femal^ flower of Yew and of tlie upper part of 
the shoot it terminates : the thick coat of the ovule open at..the top, the nucleus within, 
and the beginning of the disk outside of the coat, are 4 ,n In section. After Stras- 
burger. 

Flo. 666. Young fruit (berry-like cup surrounding the seed) of Yew. 667. Longi- 
tudinal section of a mature fruit of the same. After Oecalsne. 
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fcoAiiective^ soraetimos these sacs or cells are two, and the organ 
evidently homologous with an ordinary stamen : ofUni they are 
more numerous (from 

three to twenty) and /, V^/ V | fCj 

variously disposed. // ff ^ \ f] 

r)08. The Yew Fam- (( y' ', J jl | 

ily (Taxiuofe) is next to ij || /| 

Gnetaceic in striioture. S '/J '■ || i I 

It is generally ranked as / ^ l|| i I 

a suhorder of Conifene, 5.50 55 s 

but it may claim to be a distinct order. The gynoecium is a 
naked ovule, terniiiialing a sUun,^ and surrounded by several 


bracts. After fo^tilization, an outgrowth of the 
receptacle (or a kind of disk, 31)4) makes its 
appearance as a ring girding its base : this 

• grows in height and tliickness, and becomes a 
soft-llesliy cup, imitating a holl&w beny, in 
the bottom of which the ston 3 "-coatcd seed 
nestles. (Fig. 554-507.) Very similar is the 
gyn(X}cium of Tonvya, except that the enp- 
shaped disk develot)S almost simultaneously 
with the ovules, and as it grows becomes adnate 
to the large seed in the form of a 
tieshy coating. In the Gingko, two 
or moi*e similar ovnles are nakedl^^ 

• d(‘veloped on a naked pednnele, iiii- 

• aceomi)anied even by a l)ract (Fig. 

558) , and one or more of these ripens 
hi to the berrv-like seed, Jbdg. 559. 

In Ppdocarputfe there are some sub- 
tending’.bracts, and the naked ovule 




1 It does not *thcrefore follow that tlie ovule is a part of the axis, or is 
terminal in the sense of being its direct continuation. In this regard it may 
be only what tin? pistil of a Cherry *is, which to all appearance is equally a 
terminal production, but is really the representative of the last leaf of the 
axis. If so, that leaf is here suppressed to the utmost, and replaced by 
what is ordinarily its outgrowth, the ovular nucleus and its coat. The 
structure of Fodocarpus favors this interpretation. 

FI^. 558, Female flowers of Gingko hiloba or SalisT^urla adianf ifolia 5.’)8a. Portion 
or the same cnlarsed. After Strasbnrjfer. 650 A drupaceous 8ee<l of tlic same, in 
vertical section, exhibiting the mature disk which forms the flesh, the crustaceous seed- 
coat, within which is the kernel of the seldj at the base on one side a sterile ovule is 
seen. After Decniane. ^ 

FIG. SCO. Female flow<j^^f Podocarpus (an ovule inverted on a column or elevated 
Suppfft), subtended by bracts. After Eichler. 

FIG. 661. Magnifled Vertical section of a similar flower of Podocarpus. After 
Strasburger, 
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is inverted on a more or less lengthened and stout support, wliicfi 
is conceived to represent the carpel. (Fig. 5G0, 561.) 

509. In the true C'onilene, to which Tines, Cypresses, and all 
such cone-fruiting trees belong, the ovules are borne on or in 
the axils of scales which are imbricated on a simple axis, in a 
spicate or cai)itate manner ; and the male flowers, each a single 
stamen, are also similarly spicate or (*apitate. Both are com- 
monly termed aments or catkins ; and the female 
ones properl}’ so, according to the present view ; 
J)ut the only scales of tlu^ male catkins are parts 
of the anther, being a dilated tip of the conne(^tive 
in Tines, and a scale bearing anther-cells or pollen- 
sacs on its back in Cvpress. 

510. Ill the Tine ti‘ibe the flowering female catkin consists of 
bracts, spirally imbricated on the cauline axis : in the axil of 

each bract or sterile scale is developed a scale 
which bears twb ovules, and is therelbi'c regarded 
as of carpellary nature. These ovules are pro- 
duced on the lower part of the upper iace of this 
carpellary scale, and are wholly adherent to it 
quite to the oriliee, which is directed downward. 
(Fig. 5G2, 56o.) The oviiliferous scale in 
becoming fructiferous usually much and soon out- 
grows the bract, which is concealed in the iflne- 
cone (or sometimes obliterated) ; l>ut it remains 
conspicuous in sundry Fir-cones. After fertil- 
ization, the scales, successivc'ly covering each 
other in close imbrication, protect the growing 
seeds as effectuall}’ ss would a closed ovaiy. 
Sooner or later after ripening the scales diverge, hnd the seeds 
peel off the face of the scale with a wing attached, and fall or 
are dispersed by the wind.^ 


1 Among tliosc who admit as well those who reject gymnospermy, 
there has been much controversy over the morphology of tlie parts. With 
the former, the diaeijssion turns on the character of the oviiliferous scale. 
As to this, the liypothesis originally proposed by Mold, and adopte<l by 
Braun, is now said to be satisfactorily demonstrated by Stenzel, in Nov. Act. 
Nat. Cur. xxxviii. 1876. Se^ note by Engelmanii in Amer. Jour. Sci. 

1876, and also the preface to the second part of EicbleFs BlUtbondiagramme, 

FIG- 662. View of the up:>er face of a carfiellary scale of a Larch, showing the pair 
of adnate ovules. » 

FTQ. 663. Similar view of a carpellary scale of a Ijar®!;.,iaTid of a bract behind It. 
664. Ground plan of the same in diagram, rerersed; the upi>er figure <l(;nollng tlie/axis 
of the cone, the lower the bract, the middle one the carpellary scale and the two ovules 
borne on its face. After Eichler. 
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•5H. Tn the Araucaria tribe the ovuliferous or oaniel-scale is 
throughout smaller than the bract, and is completely adnate to 
it, or with onlj^ the tip free ; that of Araucaria (Fig. oGo) bears 
only one ovule, high on the carpel, the orifice downward as in 
the Pine tribe. In Taxodium, Sequoia, and the like, tlie cone- 
scale is equally inferred to be composed of bract and caipel -scale 
united ; and indications of this composition are to be observed. 
The ovules (from two to several) are at the base of the scale, 
erect and free. The cone-scales are alternate and spiral on the 
axis, but indistinctly so in Taxodium, the Bald Cypress or 
so-called Cypress of the Southern Ibiited States. 

J)12. In the true Cypress tribe (Cujiressinem) tlie cone-scales, 
which arc never numerous, are opposite or veiticillate, i, e. like 
the foliage- leaves, in whorls of twos, threes, or v 
sometimes fours ; and the ovules are from two to \ 
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1878, wlit-re it is fully adopted. It was sugy^csted by certain rather common 
inonstroaitics, and by tlic two coi^bined leaves of Sciadopitys. 

According to tins view, the ovuliferous scale in the Pine tribe is com- 
posed of two leaves of an arrested and transformed branch from the axil of 
tlie bract, wbicli are in the normal manner transverse to the subtending 
4)ract, .are here ciirpellary, each be.aring an ovule on the doranl face ; the two 
ftre coalescont int8 one by the union of their posterior edges, and the scale 
thus formed is thus developed with doysal face presented to the axis of the 
cone, the ventral to the bract. It is therefore a compound open carpel, 
composed of two carpophylls. This character of being fructiferous on the 
back or lower side of the leaf occurs in no other pbsenogamous plants, but is 
the rule in Ferns, from something like which Coniferae may be supposed to 
have been derived ; the ovules of the one in tliis regard corresponding to the 
sp^angia of the other. ^ 

PIG. 665. Vertical section (in diagram) of a bract, adnate carpel-scale, and adnate 
ovule of Araucaria Imbricata. After Eiclile^. 

FIG. 666. Braucblet of the American Arbor-VltJU, considerably larger than in na- 
ture, with a forming fertile c«|uo 667. On© of the scales renu>ve«l and more enlarged, 
the insi<^e exposed to view, sh'o^ng a pair of naked erect ovules on its iaise. 

FIG. 668. Fertile flowers of true Cypress (Cupressus sempervirens). after Baillon ; a 
forming cone, with one scale cut away, to show the cluster of ovules under it. 

18 
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several at or on the base of each cone-scale, alwa}’® with oHfiec 
upward. Arbor-ViUe (Fig. 506, 507) has a single pair of ovules 
to the scale ; Junipers, sometimes only one ; true Cypresses (as 
in Fig. 508), often a dozen or more. At flowering time, the cone- 
scales mostly api)ear as if simple ; but in most gene;’a they soon 
thicken greatly within ; and they are usually understood to be 
composed of bract and carpel-scale combined, the latter of the 
same (*onstitution as that of Pines and Spnices, but perfectly 
consolidated and confluent with the bract-scale.^ 



* This internal and ovuliferons scale may seem to be wholly hypotheti- 
cal, and assumed to homologize the cupressineous with the abietineous 
cone. Without it, we should have to consider that, while in Abietineaj the 
ovules belong to leaves of a secondary axis, in Cupressineae they arc borne 
on those of a primary axi#, or else are axillary productions without carpels. 
But in the Araucaria tribe the internal scale is obvious ; and there are sufR- 

FIG. 569-575. Zamia, chiefly, Z. mecM, after Richard. 569. A male plant. 670. 
Lower part of a male catkin. 571. A stamen removed, showing numerous small pollen- 
sacs under the peltate top. 572. A female catkin, wl^ a quarter section cut awjiy. 
673 A female flower or carpel, with two enlorging o^ufes or young seeds. 6J4. Ripe 
seed, with the thick fleshy coat cut away at apex. 575. Longitudinal section of ripe 
seed, more enlarged. 
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Their likeness to Palms and other Monocotyledons is confined to 
the port of their unbranched trunks and their pinnate leaves 
witli parallel-veined or simple- veined leaflets ; nor have thej^ any 
further resemblance to Ferns, except that in some the leaflets are 
circinate in«vernation. Although a tropical type (of small present 
importance, compared with the part which it played in the 
Devonian and Cretaceous periods) , it has one small representa- 
tive (Zamia media, the Coontie) at the south-eastern extremity of 



the United States, and a more striking one (Cycas revoluta, well 
known in cultivation) in the southern parts of Japan. 

514. Following the analogy of Coniferae, each scale (whether 
of the pollen-hearing or the ovule- and seed-bearing ament) of 
Zamia (Fig. 569-575) is here regarded as a flower. Here the 
phylla, or scales with peltate top and stalk-like base, are exter- 


cient indications of similar composition in the cupressineous cone-scalcs to 
iij^uce the adoption of it by Parlatore, who rejected tlie idea of gymnospermy ; 
and, Anally, this composition is nearly demonstrated by VaiiTicghera (1868) 
upon the anatomical structure, and by Strassburger ( 1872) on the development. 

FIG. 570-578. CarpopliyUn, of Cycas revoluta, much reduced In size 670, One 
bearing ovules below and leaucts or leaf-lobes towards the apex. 577. A similar carpo- 
pbyll ^'Ith leaf-lobes reduced to mere teeth, and ovules in place of the lower teeth. 
578. A similar carpophyll in mature fructification, bearing the large drupaceous naked 
seeds. The last two after Richard. 
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nallj’ much alike in the two sexes, which throughout the family 
occupy separate plants. The male flower (Fig. 068 ) or stamen, 
if it may be so termed, bears indelinite pollen-sacs on the under 
side of the peltate portion, sometimes extending to tlie upper 
part of its stalk. The homologous female flower, or*carpo[)hyll, 
bears a suspended ovule on each side of the stalk (Fig. 
which becomes a large fleshy-coated seed. In Cycas tlie male 
ament is not very dissimilar, although on a larger scale. But 
the carpophylls arc evident leaves, not condensed into an ament, 
but loose or spreading, of a chara(;ter and asi)cet intermediate 
between the lax bud-scales- which precede and the pinnate foliage- 
leaves which follow them in development. Along the margin 
of what would be leaf-blade they bear ovules ir place of leaflets, 
lobes, or teeth (Fig. 570-578) ; and these, when fertilized from 
the male flowers, mature into large and drupaceous naked seeds. 
Even without fertilization, such seeds grow^ to their lull size on* 
the female [)lant of the common Cycas (or falsch^ so-called Sago 
Palm) , but form no embryo. 


Section VIII. The Ovule. ^ 

515. Ovules (302) are peculiar outgrowths or producti 9 ns of 
carpels which, upon the formation of an embryo within, become 
seeds. In the angiospermous gynoecium (I7G) they are nor- 
mally produced along the margins, or some part of the margins,^ 
of the carpellaiy leaf (478), either immediately, or b}^ the in- 
termediation of a placenta (185), which is a more or less evident 
development of the leaf-margins for the support of the ovules. 
Rarely, jQt in a considerable number of cases (50 1, 502), ovules 
are developed from the whole internal surface of the ovary, or 
from various parts of it, in no definite order, directl}' from the 
walls, and without the interv'ention of an}" thing' w'hich can be* 
regarded as placenta. In Gynunospenns (504-514) the ovules 
are borne on the face of the carpellary scale or at its base ; or 
on leaf-margins, as in Cycas ; or, when there is no representa- 
tive of the carpel, on the caulinc axis, seemingly as a direct 
growth of it. (508, nqte.) 

516. As to attachment, ovules are either sessile, z. e. Stalk- 
less, or on a stalk of their own ^ (Fig. 582, 584), the Funiculus 
or PoDOSPERM. As to' number they are either solitary, few, or 

' c 

III. n il 

1 Lat. Ovulumy pi. Ot’M/a, diminutive of ovum (egg), perhaps first used by 
Adanson 
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Indefinitely numerous. They ma}' also be indefinite or variable 
in number when not partieiilarl}' numerous. 

517. As to situation and direction within the ovar}’, the terms 

are somewhat special. Ovules are when they rise from 

the very bottom of the cell, as 
in Fig. 580 ; when 

attached above its bottom and 
directed upward, as in Fig. 570 ; 
horiz oniaL when borne on one or 
more sides of the cell and not 
directed either upward or down- 
ward, as in Fig. 314, 315, 530; 

when ftiore or less hanging or declining fi*om the side 
of the cell ; suspended^ when hanging from the apex of the cell, 
.as in Fig. 581’. ’ * 

518. The body and only esseutial part of an ovule is its 
Nucle us. This in most cases is invested ^byauie_qr,twxi.pi^^ 
goats. The coats are sacs with a narrow orifice, the Foramen. 
In^ic seed, the closed vestige of this orifice is termed the 
Micropyle* wherefore this name is sometimes applied to it in 
the ovule likewise. When the ovule has two coats, the foramen 
of the outer one is called Exostome, of the inner Endostome ; 
literally the outer and the inhcT 
orifice. The coats themselves have 
been named Primine and Secun- 

^)iNE, but with an ambiguity in the 
application which renders these 
names unadvisable : for in their 
Ibrmation the ^coats appeifr later 
than the^ nuclcuis, the inner coat 
earlier tfian the outer; and the 
•name of priijiine has by some 
writers been applied to the earlier 
formed, by others to the external coat. The proper base of the 
ovule, from which the coats originate and where these and tlie 
nucleus are confluent, is the Chalaza. The attachment of the 
q\mlc to its funiculus or support; WWfch in the seed becomes the 
£ 

FIG. 579, Ovary of a Buttercup, dividocl lengthwise, to display ascending ovule. 
680. Same of Buckwheat, with an erect owule. 681. Same of Anemone, with a sus- 
pended ovule. 

FIG. 582. Diagrammatic utctlon of a typical or orthotropous ovule (such as that of 
Fig. 5.S2«), showing iho outer co,^Jt., a, the inner, 6, the nucleus, c, tho chnlaza, or pLve 
of juiicfion of these parts, d, (The coats are never so separated and the nucleus so re- 
duced in size as is represented in tills mere diagram.) 58,3. An ovule similar to the 
preceding, but curved, or campylotropous. 684. An amphltropous ovule. 
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IIiLUM . takes also this latter name in the ovule. In the simplest 
^)rmof ovule (as in Fig. 582, 580), hilum and chalaza are one. 
So also in eases where the bod}’ of the ovule incurves, as in Fig. 
583. But ver}^ commonly the place of attachment, which becomes 
the hilum, is more or less distant from the chalaza ; as in Fig. 584 
and 587, where the hilum is lateral, ])ut the chalaza at the larger 
end, the two being connected b}' a short ridge ; and in Fig. 588 
the two are separated b}’ the whole length of the ovule. 

519. The simplest and most rudimentary ovule is that with- 
out a coat, as in Mistletoe and tlu' whole order Loranlhadeai, and 
in Santalacea3 and Giietaceae. This has been called a njdvcd 
ovule ; but long before ovules of such simi)licity were known 
this term had been appropriifted to those of ‘Gymnosperms, in 
the sense of destitute of ovarial or pericarpial covering, i. e. to 
uncovered ovule^ not to uncovered nucleus, Tlu' ovule consist- 
ing only of nucleus may ba termed (after Alph. DeCandolle) 
simple^ or better achlamydeous.^ 

; 520. The tiinicated or chlamydeous ovuh' is of three principal 

kinds, with one or two subordinate modifications. These are 
the qrthotropous^ c ampylofropous ,, and anatr< mQM^ and’ the modi- 
ficatic)!! called half-anatropous, or amphitropous,^ 

521. Orthetropous (Fig. 580, 582, 585), or straight ovul e, is 
the simplest but least common species, being that in w’hicli the 



chalaza is at the evident base, and the orifice at the,- opposite 
extremity, the whole ovule straight (as the lii-st part of the name 
denotes) and symmetrical. Atropons^ meanings not turned at 
all, is a later and etymologically much better i^ame, but it has 


^ An epidermal stratum or tegument may not Ik* wanting to such ovules, 
forming a sort of adherent covering; but this in nature and origin is not 
similar to the ovular coats. 

2 In Latin form, orthotropH, carnpqhtropn, anatropa, ampliitropay — name^^ giyen 
by Mirbcl, and referring to the way in which the ovule is turned either on 
itself or on its support. Some English botanists incongruously write ortho- 
tropalf campy lotropul, &c. 

* 

FIG. 585. Orthotropous or Atropous ovule of Buckwheat. 586. Campy lotropoiis 
ovule of duckweed. 587. Amphitropous ovule of Mallow. 588 AimtropouH o'tSile of a 
Violet. The letter h indicates the hilum ; o, the chalaza, which in 585 and 586 corre- 
sponds to the hilum ; /, the foramen or orifice ; r, the rhanhe. 
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not come i/[to general use. This ovule is characteristic of 
Polj^gonacccT, the proper Urticacem, CUstacea?, &c. 

o 22 . Campylotropous (Fig. 080 , 58(1) is the name of the ovule 
which ill the course of its growth is curved on itself so as to 
bring the oiifice or true apex down close to the l)ase, liore liotli 
ehalaza and hiluih. This and the orthotropous ovule liogiii 
their develop riieriX on the ])lacenta in the same way, but the 
campylotroiious develops unequally, one sidii enlarging much 
more than the other, especially^ at the bas(^, until the ovule 
becomes reniform, and ehalaza and orifice arc brought into 
close proximity. Campy lotropous ovules are (Xiaracteristic of 
Cfliciferai, Capparidaceic, licsedaceae, Caryophyllacefle, and 
Chenopodiaceaj. • • 

525. Amphitropous (Fig. 584, 587), also termed ITeterotropous 
and sometimes Half-anatropous^ is between tluj jireceding and 
the following ; and it passes in varjous instances either into the 
one or into the other. The body of the ovule is straight or 
straight ish, but it stands as it W'cre tfaiisversely of^af l.%ht 
angles to the funiculus and hilum ; and it is fixed b y the middle, 
the chalaz*a at one end, the orifice at the other. An aiiparent 
continuation of the funiculus, adherent to the outer coat, extends 
from the hilum to the ehalaza. Compared with the preceding 
form,, the explanation is, that the unequal development at its 
formation is confined to the basal half, and the axis remains 
straight, while tlie whole is half inverted by the very unoijual 
^ *grow'th. Compared with the next form, the inversion is less 
and the later growth or extension of the apical portion greater. 
The aiAphitropous ovule is characteristic of Primulacea^, and 
is common in Leguminosixi.* 

524: Anatropous (Fig. 588, also 579, 581, 597) is the name 
of fiir tlfe commonest species of ovule, that in wiiich the organ, 
•under the course of its growth, is quite inverted on its base ; so 
Xhak inroad of standing nt right^angles wdth the-iunk!ulu&..it is 
parallel. witjL 41^ 01 - lutlicr witb, the of 

• it, which is adherent to its surface as a &y)rt of ridge or cord 
extending along the whole length of thc. fi'om linuih to 

chiilaza. The latter occupies the seeming apex of the seed ; 
and the organic apex or orifice is at the ^ther end, close beside 
tile Hilum. At maturity, the ovule is straight, but not wholly 
symmetrical, the attachment bei|ig oblique or somewhat lateral, 
and the ridge or cord on that side not rarely prominent. 

525. The cord or ralge, wiiich extends along the wiiole length 
of the anatropous ovule, and for half its lengtli in the amphi- 
tropous (Fig. 588, 587, r), is named the Rhapiie. This is not 
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at all a seam, as the Greek word denotes. Its origin, and the 
whole struetare of such ovules will be apprehended bv com[)aring 
various stages of its growth. 

52G. An ovule of any kind at the beginning is an 
excres cence or outgrowth of the placenta, oi* of some 
part of the leaf-surface if there is no developed 
phicenta. This incipient ovule is the nucleus (51 S), 
or the nucleus surmounting a rudimentary funiculus. 
The nucleus is soft cellular tissue only, from first to 
/ A \ last. The achlamydeous ovule (519) undefgoes no 
^ tS I farther development except in size or shape. Indeed 

J sometimes (as in Balanophoreie) this bare nucleus 
is reduced to a few cells of parem^hyma. 

527. In ordinary ovules a new growth early begins around 
the base of the nucleus, or is sometimes eoetaneous with it, at 
first as a ring (or part of a i^ng) , soon as a cup, at length as 
an enclosing sac or covering, open at the top ; this is the inner 
coat of the ovule when there are two. The outer coat begins and 
goes on in the same way, and at length grows over and encloses 
the inner coat as that did the nucleus. (Fig. 590-595V) When- 
ever there is a third and more exterior coat it is formed during 
the growth of the fertilized ovule into the seed, to which there- 
fore it belongs, and in which it takes the name of arilius. (597.) 
At the time of fertilization the apex of the nucleus, or a pro- 
longation of it, usually projects be 3 ’ond the orifice and there 
receives the descending pollen-tube. Some fibro- vascular tissue, 
especially' spiral ducts, may be found in the funiculus and eha- 
laza, sometimes extending into tlie coats. 

528. The development of the orthotropous or atropoiis (un- 
turned) ovule proceeds symmetrically, without distortion, the 
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parts keeping their primitive direction. In the campylotropous, 
the whole of one side of the ovule greatly outgrows the other. 

^ - — 

FIG. 689. Magnified view of a vertical section of a carpel of Magnolia Umbrella, 
about a month before anthesis, showing ope of the two nascent ovules, at this time 
only nucleus. 

FIG. 590-597. Further development of the ovule of Magnolia Umbrella, showing the 
formation of the coats and the anatropy. 590, Ovule#uweek older than in 589. 591. 
Same a week or two later. 692. Same a few days later. 699 Same from a neany full- 
grown flower-bud. 694. Sameattimeofanthesfs. 695. Vertical section of the last through 
tile middle of the rhaphe. 696. Cross-section of the same. (See Jour. Linn, Soc. il. 108.) 
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In the anatropous, the ineqiialit}* of growth is mainl}' confined 
to the base or ehalazal region, which ends by becoming upper- 
most ; and the full-grown ovule has the ap- 
pearance of being inverted on and adherent 
to the upper portion of its funiculus, the 
rhaphc. Fig. o89~597 illustrate the course 
of development from a comparatively early 
period. 

520, The direction of anatropy or of other 
turniilg of the ovule in the course of growth 
is somewhat diverse. But in general, when- 
ever ovules are in pairs, the two turn from 
each other, in *1110 maimer of Fig. 315, and so present their 
rhaphes back to back. The rhaphe-beariiig may therefore be 
called the dorsal side of the anatropous ovule. The same is true 
in the case of mmieroiis ovules,, viz., those of one half of the 
placenta (or one leaf-margin) turn their backs to those of the 
other. AVhen such ovules are solitary or in single rows, and 
either ascending or hanging, the rhaphe is usually on the side 
next to file placenta or ventral suture, as in Fig. 579 : it is then 
said to be ventral (/. e,, next the ventral suture), or adverse to 
the placenta. In certain cases, mostly in hanging ovules, as in 
Fig«581, the rhaphe looks in the opposite direction, toward the 
dorsal suture or midi’ib of a simple ovary : it is then said to be 
dorsal or averse from the placenta.^ 



^ By eoniparisoii of Fig 578 with 570 and the like, it may be perceived 
that tlie.difi'ereiice is ox])licable by a kind of resiipination of the ovule of 
tlic former. That of Ranuncfdus, if inserted higher, would beeome hori- 
zontal ; and if Ae insertion were transferred to the very summit of the cell, 
it would^ be suspended and the rhaphe averse, as in Fig. 581. Upon this 
conception, Euphorbia and its allies has normally suspended ovules, the 
rhaphe being next the i)lacental axis, and liuxus and its allies, resupinatcly 
suspended ovuTes, the rhaphe avcr.se. The propriety of regarding the ad- 
verse rhaphe a&thc normal condition is confirmed by the fact that the only 
instance we know of solitary erect ovules from the base of the cell having 
the rhaphe averse is that of Rhamnus and its allies ; and here it was shown 
by Bennett (in PI. Javan. Bar. 131), and confirmed by the analyses of 
Sprague (Gray, Gen. 111. ii. 168, plates 10»‘J-169), that the rhaphe of the young 
ovules is ventral, so that the dorsal position,^when it oecnrs, is the result 
#f torsion. J. G. Agardh (in his Theor. Syst. PL 178, &o.) maintains the 
contrary, hut is not sustained by later observers. 

Accordingly, even if we adoptfd Agardh’s cstoate of the botanical 
value of the characters bore considered, we shouldrprefer to express these • 
differences in the phraseology above indicated, and not to adopt his terms, 

Ag. 697. Same as 695 more magnifit^i ; the outer coat (a), the inner (6), nucleus (c), 
and the bundle of spiral ducts (</) in the rhaphe (running from placenta to chalaza) 
indicated. 
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530. Origin and Nature of the Ovule. It has been already 

stated in general terms that ovules are peculiar outgrowths 
or productions, generally of the margins of carpellary leaves 
(515) ; that tliey are composed of pareiich^ iiiatous cellular sub- 
stance, at least as to the nucleus, of which the simplest ovule 
wholl}' consists (52G) ; that the coats originate subsequently to 
Itlie nucleus ; and that the outer coat is of later origin than the 
inner one. (518.) The mamiliform protuberance of which the 
forming ovule at tirst consists originat(‘S in one or more cells of 
a layer directly beneath the epidermis.^ ' 

531. The morphological nature of the Qvulo has been much 
discussed. The commonly prevalent view was that the ovule 
is homejogous with a leaf-bud, •and that its nafurc is in some 
degree illustrated by such buds as those which develop on the 
margins of the leaves of Bryophyllum, as shown in Fig. 322. 
But such buds, and the bulble^s or lleshy buds which ai)pear on 
the face of certain leaves, follow the universal order of budding 
gro^yth, that is, are centripetal in development, the outermost 
parts being the earlier and the inmost the later formed. The 
ovule, on the contrary, is basipctal or centrifugal in Mevelop- 
ment, the nucleus being first and the outer coat last formed ; 
therefore the coats arc not homologous with sheathing leaves, 
nor the nucleus with a vegetative axis. The older theory, has 
accordingly given way to tiie present one, in wiiich the o vu le, 
answers to the lobe of a leaf peculiarly transformed, or to an 
outgrowth of a leaf, whether from its edges or surface. The 


apotropons, epitropous, and hrterotropous (the fir^ two now, the last ofiiployod 
in a new sense), the more so since the apidicalion is confesed with hypo- 
thetical considerations and the necessity of bringing the ovules ideally’baek 
to ascending or horizontal positions. It may be stated, briefly, that IJeiero- 
tropous, in Agardh's terminology, applies to the normal position of collat- 
eral ovules, with rhaphes back to back, in opposite directhfns on the two 
halves of the placenta; Apotropons, to an erect or ascending ovule with its 
rhaphe next the placental axis, and a flanging one has its rhaphe averse 
from it; Epitropous, when an erect or ascending ovule has its rhaphe averse, 
and^a hanging one has it adverse. 

1 Hofmeister’s statement that the simple ovule of Orchis originates in 
the division of a single epidermal cell (and is therefore a trichome) is con- 
troverted by Strasburger anfi by Warming. The latter adds the renijirk^ 
that even if it were so in cases of extreme simplicity, tliis would not invali- 
date the proposition that the ovule is to Jie regarded as the homologue of the 
lobe of a leaf. Such a lobe Is not rarely reduced to a single bristle. For 
the whole subject of the origin, development, morphfflogy, and theory of the 
ovule, see Warming’s very elaborate and perspiciifius memoir, De I’Ovfile; 
also the papers of Celakowsky, Van Tieghem, &c., referred to in notes to 
paragraphs 500, 501. 
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great advantage of this view is that it seiwes to homologize the 
fructification of Flowering Plants with that of the higher Flowei - 
less Plants, or the Ferns, the sporangia or analogues of the 
ovule being outgrowths of the leafJ 

532. Origination of the Embryo. The whole process of fer- 
tilization and the resulting produc- 
tion of the embryo, also the history 
of the subject, bcdongs to the suc- 
ceeding volume, involving as they 
do (pieStions of minute anatonyy and 
of ])liysiology. Hut a general idea 
nfa^' here be given of the way in 
which the embr^’t) originates.^ TlMi 
tube whu*h a grain of pollen sends 
forth into the stigma (574, 575) 

* p(metrales the style through loose 
comhicting tissue charged with 
nourishing rupiid, reaches the cavity 
of the ovary, enters the orifice of an 
ovule to reach the apex of the nu- 
cleus, although the latter sometimes 
projects to meet the pollen-tube. 

Sleaipvhile a cavity (the embryo- 
sac^ which is formed by the great 

' enlargement of a single cell of the 

* tissue, or of two or more cells the 

^)roduct of a mother cell) forms in 

the nu\;leus, the upper part of it 
commonly reac'hing nearly«or quite 
to the apex oT the nucleus, which 
the pollen- tube imi)ingcs on or 
sometimes penetrates. A particular portion of the proto]|)lasm 
contained in ftie embryo-sac forms a globule, and this at the time 

I The advor-atos of this view naturally maintain that ovules and placentae 
always Ixdonj^ to leaves, and never truly to a cauline axis ; that in the pre- 
central placentation of Primulaceae, the actual ovulifcrous surface is an out- 
growth of the bases of the carpellary leaves coalescerit wdth each other and 
adnate to a prolongation of the torus ; also that in those Gy mnosporms which 
lj|^vc,no carpophyll, such as Yew, the whole nasifont carpellary h‘af, or rather 
the papilla which would otherwise develop as such, is directly developed into 
ovule. This, being solitary and the ]^t production of the axis, necessarily 
appears to terminate it. ( 600 , 601 , notes.) 

FIG. 598. Diasrram repre^nting a magnified pistil of Buckwheat, with longitudinal 
sectioi^ through the axis of the »>vary aiul orthotrojious ovule ; some pollen on the stigmns, 
one grain distinctly showing its tube, which has penetrated the style. reappeare<l in the 
cavity of the ovary, entere<l the month of the solitary ovule (o), and reachetl the 
embryo-sac (s) near the embryonal vesicle (r). 
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of fertilization is found at the ^pex of the sac, at or adjacent to 
the part reached b}' the pollen-tube. Not rarely it adheres to the 
50 ) coo coi 602 603 Wall of tlic suc oxactl}^ 

opposite the termination 
of the pollen- tube. This 
is called the embryonal 
vesicle. To it the con- 
tents of the poUen-tnbe 
arc in some manner trans- 
ferred. Upon which it 
takes a more detinite 
shape, acquires a wall of 
cellulo se! and beconics 
{i^^vegetable nell. This 
divides into two, the low(a* 
again into two, and so on, forn?ing a chain (the susponsor ov pro-^ 
embryo). The terminal cell of this divides again and again in 
three directions, producing a mass of cells which shapes itself 
ww 605 606 (W7 ill to tlic cmbryo, tlio initial 

plant of a nei^ genera- 
tion. Ordinarily the sus- 
pensor soon disappears, 
it is attached tovthi? ra- 
diculur end of the em- 
br 3 ' 0 , which consequently' alway's points to the foramen or 
micropyle of the seed. The process in Gyinnosperms is more 
complex, and has to be separately described. 

533. Polyemhryo7iy^ the production of two or more embryos in 
one seed, is not uncommon in C4ymnos(perms (there being a kind 
of provision for it), and is of occasional but abnormal occurrence 
in Angiosperms, in the seed of Mistletoe, Santalum, &c. In 
these it results from the production and fertilization of more 
than one embry’onal vesicle. Strasburger has recently' ascer- 
tained that the commoner poly'einbry ony' in the seeds of Onions, 
Oranges, Funkia, &c., results from the production of adventive 
embry'os, which originate in the nucleus outside of the cmbiyo- 
sac and wholly independent of fertilization.^ Two kinds of 

1 Strasburger, Ueber Polyembryonie, in Zeitschr. Naturwis. Jena, xii. 
1878 (see Amer. Jour. Sci. April, 1870). It was found that when, by exelu- 
sion of pollen, the formation of a normahembryo was prevented, no adventive 

FIG. 699. Diagram of the suspensor ami incipient ein|»ryo at its extremity. COO. 
The same, vlth the embryo a little more developed. 601. The same, more develoT>ed 
still, the cotyledons faintly indicated at the lower end. *602. Same, with the ineij^dent 
cotyledons more manifest. 603. Tlie embryo nearly completed. 

PIG, 604-606. Formlni^ embryo from a half-grown seed of Buckwheat, in three stages. 
607. Same, with the cotyledons fully developed. 
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fftiomaloiis teproduction are therefore now known, which arc 
interiiiediate between sexual and non-sexual, between buddiiij^- 
and fruiting propagation, viz., — 

Apoftamiu which is budding growth or prolificatiou in place of 
that which should subserve sexiuil reproduction. This was diL- 
covbred in Ferns b,y Prof. Farlow, while a pupil of De Bar^', by 
whom our knowledge of the process has recently' been extended, 
and this name imposed.^ The production of bulblets in place of 
seed or embryo answers to this in Flowering plants. 

Partkmogeny^ the counterpart analogue of apogam}', is the 
n<5h-se!nitd“origination of an cmbr3^o extraneous to the embryonal 
veeicle or even the erabiyo-sac. However abnormal, its occur- 
rence is probabl^inot so rare as has been supposed. 


CHAPTER VII. 

THE FBUIT. 

Section T. Its Structuhe, Transformations, and Dehiscence. 

* « 

534, The Fruit consists of the matured pistil or gynmeium 
(as the ease may be) , including also wliatsoever may be joined 
^o it. It is a somewhat loose and multifarious term, applicable 
alike to a matured ovarv, to a cluster of such ovaries, at least 
when somewhat coherent, to a ripened ovary with calyx and 
other floral pcfts adnate to it, and even to a ripened inflores- 
cence when the i)arts are consolidated or compacted. Fruits, 
accordingly, arc of vniious degrees of simplicity or complexity, 
, and should b|^ first studied in the simpler forms, namely, those 
which have resulted from a single pistil. Such a fruit consists 
of Pericarp with whatever may be contained in it and incorpo- 
rated with it. 


embryo appeared in those seeds which habitually produce them. To this 
Cj^lebogyne offers an exception. The female eflf- tliis dioecious plant liabit- 
tially matures fertile seeds, with a well-formed embryo, in Europe when there 
are no male plants in the country. S^rasburger ascertained that the embryo 
thus formed is adventive, the embryonal vesicle perishing. Parthenogenesis , 
of which Cselebogyne wai the most unequivocal case, is thus confirmed, and 
is sh^wn to occur in most p.ilyembryony ; but it is at the same time explained 
-^'Te a kind of prolificatiou. 

1 See Farlow, in Proc. Am. Acad. ix. 08 ; De Bary, Bot. Zeit. xxxvi. 465-487. 
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535. The Pericarp, or Seed-vessel^ is the ripencc? ovary. It 
slioiikl, therelbre, accord hi structure with the ovary from which 
it is derived. Yet alterations sometimes take place during friic- 
thicatioii, either 1 ) 3 ’ the abortion or obliteration of parts, or b}’ 
accessoiy growth. 

530. Internal Alterations. Thus, the ovary of the con- 
sists of t hree cells, with a pair of ovules in each ; but tlie fruit 
has a single cell, tilled with a solitar 3 ’ seed, only one ovule being 
matured, while two cells and five ovules are suppressed, the 
remains of wdiich ma 3 ’ be detected in the acorn. The ovary 
of the Chestnu t has six or seven cells, and a pair of suspended 
ovules in each ; but onl}" one of the dozen or fourteen ovules 
ever develops into a seed, except as a rare ironstrosity. The 
three-celled ovary of the Horsechestnut and Buckej’e is similar 
in structure (Fig. 608-Gll), and seldom ^ 
ripens more than one or two seeds ; but the 



cos m Gio cii 


abortive seeds and cells are obvious in the ripe fruit. The 
ovaiy of the Birch and of the Pllm is two-celled, with a single 
ovule in each cell: the fruit is onc-celled, with a solitary secdj^ 
one of the ovules being uniformly abortive, while the other in 
enlarging thrusts the dissepiment to one side, and obliterates the 
empt 3 ' cell. Similar suppressions in' the fruit parts actuall}’ 
extant in the ovaiy are not uncommon. 

537. On the other hand, there may be more cells in the fi’uit 
than there are primarily in the ovar}’. Thus the ^ruit of Datura 
is dicarpellaiy and normally two-celled, with a large placenta 
projecting from the axis far into the cells. But each cell be- 
comes hilocellate^ that is, divided into two, by a false partition 
growing out from the back of each carpel and cohering with the 
middle of the adjacent placenta. So the 5-carp ellary and nor- 
mall}’ five-celled ovar 3 vof common Flax earlyTJecBfiTBs spuriously 
ten-celle d (morphologicallj^ speaking^ not 10-locular, but to- 
locellate)^ by a false partition extending from the back of each 

FIG. 608. Longitudinal section of the ovary of a Bi^keye (-^sculus Pavia), showing 
the pairs of ovules in two of the cells. 609. Transverse section of the same dlspki|!»g..ttll 
three cells and six ovules. 610. Same of half-grown fruit, with single fertile seed, abor- 
tive ovules and obliterating ceils. 611. Dehiscent one-seeded fruit, diminished in size. 
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cafpel across its cell (Fig. 539-541) ; and the solitary carpel 
is similarly divided lengthwise in many species of Astragalus, 
as in Fig. 534. Transverse divisions or constrictions across 
a inatp’‘ing ovar}’ (such as is seen in Fig. 020) are not uncom- 
mon, especially in legumes and other pods, and are of little mor- 
phological signilicance. 

538. External Accessions may here be referred to. The wing 

of the pericarp in Haple, Ash, and the like (Fig. r>25-(:27), are 
familiain[nstanccs of this ; and of the same nature are the im- 
bricate.d scales which cover some Palm-fruits ; the on 

the pod of Datura ^ R icinuSy^ &c., and the hooked or barbed 
i>?’ickles of many small pericarps (as in various Borraginacese) , 
which thus becoyne burs and are disseminated by adhering to the 
hairy coat of cattle. All these are of the nature of superficial 
outgrow’ths, and these especially atlect the pericarp or parts 
connected with it. 

539. Persistence of Connected O^ans. An adnate calyx (331 ) , 
being consoluhiied with the ovary, necessarily makes a constit- 
uent part of the fruit, in the pome (575) doubtless a very large 
part. The limb or lobes of such adnate organ may persist, as 
the tips of the sepals on an apple or quince, and may be turned 
to useful account, as is the pap^ms of Composita^ for dissemina- 
tion. Or, in small pericarps, the style may persist as part of the 
fruit, and subserve the same ends, either b}’ becoming feathery 
for aerial diss(*rriination, as in Clematis and in one section of 
(ieura, or by becoming hooked at the tip for adhesion to fleece, 
<&c., as in other species of the latter genus. Or adjacent parts 
which are not actually incorporated w ith the pericarp may play 
similar parts in the economy? as the hooks on the calyx-tube of 
the dry calyx bf Agrirnonia, which at maturity is detached with 
the included fruit, the flesl^y fructiferous cal 3 ’x of Gaultheria (Fig. 
651) and of Mulberry (Fig. 054); and the pulpy fructiferous re- 
ceptacle of the strawberry (Fig. 653) : the ultimate utilities in 
both classes of instances being similar, viz., wide dispersion of 
the seed by animals, w hether In' external carriage, or by being 
devoured and the voided seeds of fleshy fruits thus disseminated. 

540. Transformations in Consistence. In the change from 
ovary to mature pericarp, various kinds of transformations may- 
take* place. / In some the wall of the ’Sv^y remain^s thin and 
becomes in fruit foliaceous or leaf-like, as in a pea-po3^, The 
carpels of Columbine, and Marsh Marigold (Caltha),6r the pod 
of Colutea or Bladdei* Senna.? In others it th ickens and becomes 

nfiaturity either dry Ahroug ^out, as in nuts and capsules ; or 
fleshy or pulpy throughoutTas in berries ; or hard-rinded with- 
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but indurated within, as in all stone-fruits, such as the eheriy 
and peach. 

541. When the walls of a pericarp consist of two layers of dis- 
similar texture (as in a peach) the outer la^^er is callecjl Exocarp, 
the inner h^pocAjar, these terms meaning exterior and interior 
parts of a fruit. Wlien the external layer is a comparatively thin 
stratum or film, it is sometimes term^l th e Epi c a rp. When it is 
fleshy orpulpy it is named Sarcocarp. Wlien the endocarp within 
a sarcocai'i) is hard and bou}’ or crustaceous, forming a shell or 
stone, this is termed a Put am en. When three concentric layers are 
distinguishable in a pericarp, the middle one is called MESooAit^’. 

542. Fruits may be divided into Iw^o kindi^ in refci*encc to 

their discharging or retaining the contained seeds. They arc 
dehiscent when they open regularly’ to this end ; indehiscent when 
they renmin closed. There is a somewliat intermediate coiuli- . 
tion, when they rupture or bluest irregularly, as in Datura Metel, 
&c. Dry. pericarps with single seeds are commonly indehiscent ; 
those with several or many seeds mostly dehiscent, Seeds pro- 
vided with a wing or coma or an}’ analogous help to disp<*^*sion 
are always in dehiscent pericarps. Permanently fleshy peri- 
carps are indehiscent, stone-fruits as w^ell as berries. But in 
some stone-fruits (t. e., with indurated endocarp and fleshy 
exocarp) , such as those of Almond (Fig. G40) and Hickory, 
the barely fleshy exocarp or sarcocarp dries or hardens, instead 
of softening, as maturity is approached, and at length separates 
from the putameh by dehiscence. ^ 

543. Dehiscence, the opening of a pericarp for the discharge 

of the contained seeds, is regular ov irregular; or, better, is 
normal and abnormal. For most of the abnormal or non-typical 
modes are as determinate and uniform in occurrence as tlie typi- 
cal modes. A good English name for dehisc ent pe ricarns in 
general is that of ^g j). ( 

Regular or normal dehiscence is that in which a pericarp 
splits vertically, for its whole or a part of its length, on lines 
W’hich answer to sutures or junctions, that is, along lines which 
correspond to the margins or midiibs of carpellary leaves, or to 
the lines and surfaces (or commissures) of coalescence of con- 
tiguous carpels. The pieces into which a pericarp is thus,suo: 
dered are termed Valves. 

545. The normal dehiscence of a carpel is by its inner, ven- 
tral, or ovuliferous suture, that is, by the disjunction of the 
leaf-margins, as in Fig. ^618. Its only^ other line of ifOianal 
dehiscence is by the opposite or dorsal suture, that is, down 
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tile 'midrib. • Legumes usually dehisce by both sutures (as in 
Fig. 619), therefore into two valves. 

i546. formed of two or more carpek is 

called a Capsul e. The two leading terms descriptive of capsular 
dehiscence were based upon the modes of opening of pericarps 
having as manj" cells as cai-pels : they arc the septicida!^ that is, 
as the term denotes, (Hitting through the septa or dissepiments ; 
and the locuUcuIal^ that is, cutting into the loculi or cells. 

bAl d Septicidal^ the dehiscence through the dissepiments, is 
the disjunction of a [lericarp into its constituent carpels, these 
then usually themselves dehiscing down their ventral suture, 
• as in Fig. G12, illustrated by v - 

^le diagram, Fig^Gl 3. Good A A A 

examples are furnished by the 

f ? Hypericum Family (the pistil M 

illustrated in Fig. 536, 537), p/ llvlmj 

where the placc^itm which liij ;;;|| ,;||j 

compose the axis are carried 

away on the edges of the par- 

titions or introflexed valves ; 

also by Rhododendron, Kal- |S^=s^|g|l 

mia, and the like, in which Mf.i ! ||||f 

the placentm remain combined 

into a column in the axis (the Mw 

Coi.uMELLA or column) , from ^ 

• ys. which the edges of the valves 

break away. N. 

/ \ / \ 548. The septicidal dis- A. 

^ ’ * junction of the caqiels does / ^ \ 

/ \ • not of itself open the cells. \ / 

•. \ Such separated carpels wdien I 

one-seeded not rarely remain 
• • closed, as in Mallow^ Ver^ 

bena, &c. Gr ^hen dehiscent they may open both by the ventral 
and dorsal sutures ; ^. e.% the pericarp may first divide into its 
constituent carpels, and then each carpel break up into half 
carpels, as in Euphorbia. 

549. LocuUcidal^ the dehiscence into the loculaments^ loculi^ 
orjceHs of the pericarp (shown in Fig. ^14, and the diagram, 
615), is that in which each component carpel splits down its 


O' 


PIG. 612. Septlcitlall jr <leh!fecent tricarpellary capsule of Elodes Virginica. 613. Dia- 
gram qi(| septicidal deli Iscence. • 

PIG. 614. Locullcidally delilsceiit tricarpellary aapsule of an Iris, divided trans- 
versely at the middle. 615. Diagram of locuUddal dehiscence. 

19 
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dorsal suture, as in Iris, Hibiscus, CEiiothera, &c. ^In this, the 
dissepiments remain intact. If they break away from the centre 
then tiiey are borne on the middle of the valves, as in the (igures 
above cited. If they remain coherent in the axis but break away 
from the valves, the result is one form of what is caUed — 

550. Septifragal deliiscence, i. e., a breaking away of the 
valves from the septa or partitions, as shown in Fig. 61 G. This 
represents the loculicidal form of tlie septifragal mode, which is 
less common than that of the accompanying diagram, Fig. 617. 

Here the partitions j^lternate 
with the valves ; tliat is, the 
deliiscence of tlie pericarp is 
of the septiciclal order, as 
near as may be, but the par- 
titions do not s])lit, wherefore 
the valves break away at the 
common junction. To this 
the term marginicidal has been applied. It o(*curs in the 2-3- 
carpellary capsuTe of Ipomma (especially in the oommon Morning 
Glory) , in the 5-carpellary capsule of the North American siiecics 
of Bergia ; likewise in the 2-carpellary j)od of Crucifc*ra^ (Fig. 
623), with a difference that the placcnUe from which tlie valves 
break awa}’ are here parietal and the [lartition is abnormal. 

551. The terms scpticidal and loculicidal apply equally iii plan, 

though not with etymological correctness, to one-cclled capsules 
with either parietal (595) or free central (599) placentae. When 
the dehiscence is of the septicidal t^'pe and the ])laceiitation jiari- 
etal, the (half) placentae are borne on the margin of the^valves, 
as in the Gentian family and the species of Ilyiiericum ^vith ono- 
celled capsule. When the placentae are borne^ion the middle 
of the valves, as in Violets, the dehiscence is of the loculicidal 
t3q)e. In the case of free central placentae with no trace of 
partitions, the character of the dehiscence ma}" usually be deter- 
mined by the position of the styles or stigmas /dative to the 
valves. ^ 

552. Dehiscence may be quite normal although very partial, 

as when confined to the apex of the capsule of Cerastium and 
of Primula, and even to the pores under the radiate stigmas 
of Poppy. • V 

553. Irregular or ahnormal dehiscence is such as has no respect 
to the normal sutures ; -as whefe the dehiscence is transverse ; 


FIG. 616. Diagram of loculicitfally septifragal dehiscence. 617. Same of septlcidally 
or rather marginicidally septifragal dehiscence. 
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eitfier exteifding part way round, as in the pod of JefTcrsonia, 
or completely round, so that the upper part falls off like an 
unhinged lid. This circumscissile dehiscence occurs in many 
plants of widely different oi-ders ; such, for example, as Puislane 
(Fig. 621 genuine Amaranths, Plantain, Pimpernel, and Hen- 
bane. In other cases, as in Antirrhinum (Snap-dragon) and 
its allies, the cells burst by irregular laceration at a definite 
point, and discharge the seeds through the ragged perforation ; 
or one or more neat valvular orifices are formed on some parts 
of the wall, as in Campanula. 


Sbction II. The Kinds of Fruit. 

554. Fruits have been minutelj' classified and named but 
the terms in ordinary use are not very numerous. A rigorously 
exact and particular classificatioti, discriminating between the 
fruits derived from simple and from compound pistils, or l)etweeu 
those with and without an adnate calyx, is too recondite and 
technical,# and sometimes too hypothetical, for practical pur- 
poses. It is neither convenient nor philosophical to give a 
substantive name to every modification of the same organ. For 
all ordinary purposes, both of morpliological and systematic 
botany,*it will suffice to characterize the principal kinds under 
the four classes of — 

Simple fruits, those which result from the ripening of a single 
|)istil ; 

Aggregate^ those of a cluster of carpels of one flower crow^ded 
into a mass ; , 

Accessory of Anthocarpm^ where the principal mass consists 
of the surroundings or support of either a simple or an aggregate 
fruit ; 

Multiple or* Collective^ formed by the union or compact aggre- 
gation of the 4 )i 8 tils of several flowers, or of more than one. 

555. Simple Fruits nfay be distinguished, upon differences of 
texture, into Dry Fruits^ Stone Fruits^ and Baccate Frvits ; or, 
better, into Dry and Fleshy ; and the first may be divided into 


0 • 

^ The greater part of the forty-three eubsta-ntive names of Desvaux s, 
and even of the thirty-six of Dumortier’s and of Lindley^s elaborate classi- 
fications of fruits have never found Employment in systematic botany, and 
doubtless never will be i«ed. Yet a detailed carpologieal classification has 
its u^es for the student. Among the more recent attempts are the successive 
ones of Dickson, McNab, and Masters. See Nature, iv. 347 (also in Triraen’s 
Jour. Bot, 1871, 810), iv. 476, and v. 0. 
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deliiseont and indehiscent kinds. ^ Theoretically, eaeh kind may 
be divided into those of a simple and those of a compound pistil, 
and some would make the primary division on this character. 
Some also would separate fruits with adnate or superior calyx 
from those free of all such combination. But in practice these 
differences can seldom be indicated by substantativc names. 
The name of berry is equally applicable to the fruit resulting 
from the single carpel of Actma, the syncarpons ovaiy of the 
gra[)e, and the similar ovaiy with adnate calyx of a gooseberry 
and cranberry. It should be understood that the kinds shade 
off one into another most freel}’. 

5oG. Dehiscent Fruits (54t‘5), or Pods^ are distinguishable into 
apocarpous^ or of single carpels, and sj/ncarpo^fs, of more than 
one carpel, «. e. the first of a simjile, the second of a compound 
pistil. The first kind is mainly represented by the Follicle and 
the Legume ; the second, by the Capsule and its modifications. 
557. A Follicle is a pod formed 
of a simple pistil, and dehiscent by 
one suture (this almost always 
the ventral or inner suture) alone ; 
as in the Larkspur, Columbine, 

Peon}’, and M^rsh-Marigold (Pig. 

618) ; also in Milkweed and Dog- 
bane. There may be several follicles or only 
one to a flower, even in tlie same genus, as in 
Larksi)urs, Cimicifuga, &c. In Magnolia 
(Fig. G48-G50), fleshy carpels become follicles 
dehiscent 1)}^ the dorsal suture. 

558. A Legume is the pod formwl of a 
simple pistil which is (l^iisce nt b^: botli sut- 
ures (as in the Pea, Fig. G19), so dividing 
"Into” two pieces or valves, (544.) This is the 
fruit of the Pulse Family, accordingly named 
Leguminosm (Leguminous plants): indeed, 
the name of legume is restricted to the fruits of this bimil^s 
and in descriptive botany is extended to all the modifications 




^ Dr. Masterses modification of Dickson's and McNab's classification of 
simple fruits, as to primary kinds, is into 

1. NulSy or Ach<Bnocarpsy dry and indehiscent; 

2. Pods^ or P.egmacarp$^ dry, dehisceht ; 

3. Stone-fruits, or Pyrenocarps, fleshy without, indnsrated within, indehiscent ; 

4. BerrieSy or Sarcocarps, fleshy throughout, indehiscent. ^ 

FIO. CIS. A dehiscent follicle of Marsh-Marlsfold, Caltha palustris. 

FIG. 619. Legume of a Sweet Pea, already dehiscent. 620. lament of a Desmodium. 
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which that 'order presents. Some of these, in fact, are in- 
dehiscent and reduced to akenes ; some break up at maturit}’^ 
into one-seeded ind eliisccnt ar ticjiteions^ wliich are 

dispersed as if they were so man}’ seeds. A legume of the latter 
kind takes the special name of Loment, Lat. Lomentum, (Fig. 
620.) In Mimosa (Sensitive^plan£7 &c.), such aiticulations de- 
hisce into two valves. They also fall away from the sutures, 
or from a persistent marginal border of them, or in some cases 
the valves thus fall awaj’ entire. The persistent frame which 
remains' has been called a Replum, an architectural word, here 
taken in the sense of door-case. 

ifyd, A Capsule is the t)od, or dehiscent fruit, of any compound 
pistil. When rtgiilarly and com- 
pletely dehiscent, as already stated 

^(o44), the pod splits lengthwise into 
pieces or i^alves. The modes of regular 
dehiscence are illus- 
trated in Fig. 612- 
617. Two modifica- 
tions of ifie capsule 
have received distinc- 
tive names which arc 
in cowinu)!! use, viz. 
the P^xts and the 
Silique. 

560. A Pyxis or Pyxidium is a dr}’^ fruit which opens by a 

cti-cular line, cutting off the upper part as a lid ; e., the dehiscence 

is circamscissile, (553, Fig. 621 .) In the Purslane, 

Pimpernel, Hery^ianc, and Hantain, the pyxis is 
a capsule ; in Amaranths (Fig. 637) it is a 
utricle ; in Jeffersonia (Fig. 622) it is a modi- 

» fication of the follicle, being of one carpel which 
dehisces transversel}’, and not all round, so that 
the lid remains •attached. • 

561. A Silique is a narrow two-valved capsule, with two pari- 
etal placentie, from which the valves separate in dehiscence ; as 
in plants of the Cruciferous or Mustard family (Fig. 623), 
to the fruit of which this term is restrioted. Usually, a false 
partition is stretched across between the two placentae, render- 




" ir - 

FIQ. C21. Pyxis of Purslane, Portulada oleracea, the top separating entirely and 
falling away. • 

FIG^622. Pyxis-like folUcuHir ftult of Jeffersonia diphylla; the lid remaining 
attached dorsally. • 

FIG. 623. Silique of Cardamine in dehiscence. 624. Sllicle of Capsella or Shepherd’s- 
Porae, lateral view, and an oblique view of the same with one valve removed. 
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itig the pod two-celled in an anomalous manner.* A Silicle 
{Silicula^ diminutive of siliqiia) is merely a short silique, the 
length of which does not more than twice or thrice surpass the 
breadth ; such as that of Shepherd’ s-Pui’se (Fig. 624) . and of 
Lunaria, Candy tuft, &c. 

5G2. Indehisceiit Dry Fruits are almost always one-seeded or 
very few-seeded. If numerous, the seeds thus placed would not 
be dispersed. The ordinary kinds are stricaly one- 
seeded, and in common language are olten con- 
founded with seeds. The ways in which siK^h fruits 
are dispersed are various. In the following case, 
the a(lai)tation of the pericarp to dispersion by wind 
distinguishes the ^Species of fruit. ® 

563. The Samara, sometimes called in English a 
Key^ is an indehiscent one-seeded fruit provided 
with a wing. the White Ash 
the wing is terminal (Fig. G25) ; 
in other species the whole fruit 
is wing-margined; in Birch and 
Elm (Fig. G26) the wing sur- 
rounds the body of the pericarp ; 
and the Maple fruit is a doubk^ 
samara or pair of such fruits, coii- 
spicuousl}" winged from the apex. 

Akene (Lat. Aclmiium) is a general name for all the 
one-seeded, dry and hard, indehiscent and seed-like small fruits,' 

such as are popularly taken for nakdll 
seeds. But that they are true pistils, 
or ovaricj? ripened, is ^jvident from the 
style or stigma they bear, or from the 
scar left by its fall ; and a section 
brings to view the seed within, provi- 
ded with its own proper integuments. 
The name has been restricted to the seed-like fruits of simple 
pistils, such as those of the Buttercup (Fig. G28, G29) , Anemone, 
Clematis, and Geum. The style in some species of the latter 
remains on the fruit as a long and feathery tail, in others as a 
short and hooked one,iboth being agents of dissemination. The 
grains of the strawberry (Fig. 653) are also akenes. The name 
is extended to all one-celled si^ed-like fruits resulting from a 




5G4. 



FIG. 625. Samara or key of White A«h. Fraxlnus Americana. 626. That of White 
Kim. Ulmua Americana. 627. Dtuhle samara of Red Maple. Acer rubrum. 

FIG. 628. ' Acbenium of a common Buttercup. 629. Vertical section, ehowing the 
seed within.' 
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compound ovary, and even when invested with an adnate calyx- 
tube. Of the latter is the fruit of CompositiE. (Fig. 630-G35.) 
Here the tube of the calyx is incorpo- 


rated with the surface of the ovary ; 
and its limb or border, obsolete in some 
cases (Fig. 630), in others appears 
as a crown or cup (Fig. 631), or set of 
teeth or of scales (Fig. 632, 633), or as 
a tuft of bristles or hairs (Fig. 634, 



m 633 




635), &c., called the Pappus. In the Lettuce and Dandelion 
(Fig. 635), the achenium is rostrate^ or beaked, L e, its summit 
is extended into a slender beak. An akeiie with adnate ealyx 
has been fenned,a CypyiLA. 

565. The Ptrlcle is llie same as the a kene, only wdth a thin 
^nd bladdery loos e peri carp, like that of Goosefoot. 

(Fig^ 63^6.) Tliis thin coat sometimes bursts irregu- ^ 
larly, dis(*harging the seed. In the true Amaranths, 
the utricle opens by a circular line, and the upper 
*pait falls as a lid, converting the fruit into a small 
J)yxis (560), — a transition form. (Fig. 637.) 

566. * A Caryopsis or Grain differs from the utricle 
or akene in liaving the s(K*d completely filling the 
cell, and its thm coat firmly’ consolidated throughout 
with thd very thin i)ericarp ; as in wheat, Indian 
corn, and all other cereal grains. Of all fruits this 

* is the kind most likely to be mistaken for a seed. 

567. A Nut fs a hard, one-colled and one-seeded, indehiscent 
fruit, like an achenium, but larger, and usually produced from 
an ovary of two or more cells with one or more ovules in each, 
all but a single ovule and cell having disappeared during its 
growth (536) ; as in the Hazel, Beech^Oak (Fig. 638), Chest- 



FIG. 630. Achenium of Mayweed (no i^appus). 631. That of Cichoity (its pappus a 
shallow cup). 632. Of Siioflower (pappus of two deciMuous scales). 633. Of Sneesseweed 
(Helenium), with Its pappu»of five scales. 634. Of Sow-Thistle, with its pappus of 
delicate downy hairs. * 635. the Dandelion, tapering below the pappus into a 
long beak. • 

FIG. 636. Utricle of Chenopodlum album, or common Goosefoot. 637. Utricle of an 
Amaranth, by transverse dehiscence becoming a pyxis. 
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nut, and the like. The nut is often enclosed or su!*rounded by 
a kind of invol ucre. t enaciLa Cupule; such as the cup at 
the base of the acorn, the bur of the chestnut, and the leaf- 
like covering of the hazel-nut. The name Gians 
(sometimes Gland in English) is technical!}' applied 
to such nuts, this being tlieir classical Latin name. 

5G8. The fruit of tlie Walnuts and Hickory is 
apparently a kind of dnipaceons nut, or something 
interinediate between a stone fruit and a nut. But 
certain monstrosities give reason for supposing that 
the seeming exocarp (o41), which in Hickory 
^ hardens and at maturity dehisces in four valves, 
is of the nature of an adnatc involucre. The <5ocoanut is a sort 
of fibro-drupaceous nut. 

5G9. Nutlet, or in Latin form Kucule {Nucidd)^ is sometimes 
superfluously employed in a literal sense, as a diminutive nut.^ 
Of late it has actpiired a good and lairly legitimate use as the 
name of the seed-like, or rather akeiie-like, closed parts or lobes, 
of crustaceous or other hard texture, into which certain bilocular 
or plurilocular pericarps separate at maturity, i. e. fdr the seg- 
ments of a schizocarp, 571, which resemble akenes.^ These are 
sometimes carpels, sometimes half-carpels, as in Verbena, also 
in Borraginacea? and Labiatae (in which the segments ar(^ gufiatl}' 
separated in the ovary), and sometimes, as in Nolana, they are 
l)ortions of compounded carpels which hav'e been exceedingly 
multiplied by chorisis. 

570. There are complete transitions between dry nutlets, witlf 
a thin and herbaceous epicarp, and the pyrence (574) or stoii}' 
inner portion of such carpels when dVupaceous o^* composing a 
drupe of two or more stones. It is therefore a hardly incongru- 
ous and very convenient use which extends the term n^itlet to 
include these small seed-like stones also, as, for example, to 
those of Holly, Bearberr}', Hawthorn, and the like. 

571. The pair of achenium-like or often sarnaiH-Uke carpels, 


1 Nut and akene, between which there is no fixed distinction, will cover 
this ground. The fruit of Cyperaceae, for instance, is truly an achenium, 
if this name is ever to be used (and it now commonly is) for any other than 
a monocarpellary fruit. It ft often termed a nut, sometimes a nutlet, 
by a late writer, Boeckler, a caryopsis. 

* Cocci (sing. Coccus, from a Greek ^ord for kernel) is another name for 
fruit-carpels, or separating lobes of a dry pericarp, as well for dehiscent ones 
(of Euphorbia) as for indehiscent. Hence such •lobed or partible fruits 
are said to be dicoccom, iricoccous, &c,, according ^o the number of lob<£s or 
carpels. ^ 

FIG. 638. Acorn (nut) of White Oak, with its cup, or cupule. 
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(Fig. G39), that of the 
arc of a single carpel, 


united by \heiY inner face but separating entire at maturity, 
which constitute the fruit of Umbellifene, takes the name of 
Cremocakp (Lat. Cremocarpivm ) ; and the halves are called 
Mericarps. These names it may sometimes be convenient to 
use ; yet if is not advisable to have special names for the fruits 
of particular families; and niericarp is here synonymous with 
carpel. For d ry fruit s in general (or such as become dry) 
which are composed of tw o or m ore caijjels, and which at matu- 
rity split up or otherwise sepamte into two or more closed one - 
ai)pi*opriate recent name is that of hiciHZOc^utP. 
The com [)onent carpe ls of such a fruit wTre long ago named Car- 
cer%ili‘S {career III little prisons) b^’ IVIirbel. 

572. Fleshy FV*ults, which frmn their texture are naturall}" 
indehi scent, may be either fleshy throughout, or with a Arm rind 
or shell, or fleshy external!}’ and hard or stony internally. Of 
the latter, the type is 

573. The Drupe or Stone Fruit proper 
cherry, plum, and peach. True drupes 
one-celled and one-seeded 
(or at mdst tvvo-sceded), in 
the ripening of which the 
outer portion of the [)ericarp 
bectjjnej fleshy or pul[)y. and 
the inner stony or crustace- 
ous, 1 . c. divides into sarco- 
carp and piitamen. (541.) 

^hit the name is extemded to 
pericaf])s of similar texture resulting from a compound j)istil, 
either of a single cell, as iirCeltis, and (by abortion) in the olive, 
or of two or several cells, as in Cornus, Rhamnus, The several 

l)eri(^arils of the aggregate blackberry and raspberry are diminu- 
tive drupes or Drupelets. 

574. Smalf drupes are often confounded with berries, and the 
stone or stones taken for seeds. Especially is it so in drupes 
or drupaceous fruits of more tlian one cell, ripening into separate 
or separable hard endoearps or stones, each tilled by a seed.^ 
Bearberries (Arctostaphylos) and Huckleberries (Ga}lussacia) 
are good illustrations of this. The seed-like endoearps of this 



^ The term Acinus^ the ori^final name of such a berry as a grape, has been 
used in descriptive botany for a snrnll drupe or drupelet, and the ripened 
carpels of Riihus have* been termed aceni or ac/Ws, but witliout discriminating 

them from berries. 

• • 

FIG. 630. Vertical section of a peach. 640, AT#almond; In wliieh the exocarp, the 
portion of the pericarp that represents the pulp of the peach, remains Juicoless, and at 
length separates by dehiscence from the endocarp, or shell 
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sort are Pyrene; and the fruits are dipyrenom^ tripjrenom^ 
tetrapyrenoHs ^ &c., according as they contain two, three, or four 
P 3 "renaj. When the sarcocarp is thin and dries up at maturity, 
these pyrenaj pass by gradations into niieulfie (oOt)) or nutlets ; 
hence p^u’cnai are not uncommonly in English descriptions called 
nutlets or nucules, 

575. The Pome (Fig. Oil, G42) is the name of the apple, pear, 
and quince. These are flesli}', fruits, composed of two to 


several carpels (rarely by abortion onl}' one) , of 
parchment-like or (in Hawthorns) bony texture, 
enclosed in flesh which morphologically belongs 
to adnate calyx and receptacle ; as may be ap- 
prehended 1)3' comparing a ros(?-hip (Fig. 407, *ii\ 
flower), with an apple or a pear. Of the quince, the 
w'hole flesh is cal^'x or hypanthium (405) ; in the 
apple and pear, the inner or pore-portion of the 
flesh is of the nature of disk, investing the carpels. 
In the fruit of Hawthorns, the carpels become bony 
pyrenm (574), and so the fruit is drupaceous^ is 
indeed nothing more than a s 3 ’ncar})ous drnj)e. 
In Eriobotrya, or Cumquat, the carpels becoming 
veiy thin and membranaceous, the pomaceous 



fruit is in fact a kind of beny. 


576. The Pepo, or Gourd-fruit (Fig. 643), of which the gourd 
and squash are the t 3 ’pc, and the melon and cucumber eqnall}' 

familiar illustrations, is the char- 
acteristic fruit of CucurbitacCcT,* 
internal ly" and wdth a hard 
I 1 or finn*i’ind, all or^part of wlilcli* 

1 J is referable to the adnate balyx 

k / completel 3 ' incorporate with the 

Slw^ ovaiy. This is either one-celled 

T| with three broad and revolute 

// parietal placenta?, these pla- 
JJ centse, borne on thin dissepiments, 
^ meet in the axis, enlarge, and 

spread, unite with their fellows 
, on each side, and are reflected to 
the walls of the pericarp, next which the 3 ’^ bear their ovules, ifs 
the fiiiit enlarges, the seed-betyring placenta? usually cohere 
with the walls, and the partitions are obliterated, giving the 


FIG. 641. Pomo or apple in transverse section. 642. Quince in vertical section^ the 
Inner flesh answerinj? to disk in thefipple and pear is here wanting. 

FIG. 643. Section of the ovary of the Gourd. 644. Diagram of one of its constituent 
carpels. 
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appearance of a peculiar abnormal placentation, which the study 
of tlic ovary readily explains. In the watermelon the edible 
pulp all belongs to the greatly developed placenta?. Fruits of 
this family in which the rind also is soft at maturity are true 
berries. 

577. The Hesperidium (orange, lemon, and lime) is tlie fleshy 
fruit of a free many-celled ovaiy with a leathery rind, and is a 
mere variet}' of the berry. The name is 
applied only to fruits of the Orange tribe. 

578. * The Berry (l.<at. JBacca) comprises 
all simple fruits in which the pericarp is 
fleshy throughout. The grape, gooseberr}', 
currant, cranbcrrj' (Fig. 045), baifhna, and 
tomato are familiar examples. The first 
and last consist of an ovar}' free from the 
calyx ; in the others, calyx and oyary are 
combined by adnation. 

571). Aggregate Fruits are those in which 
a cluster of carpels, all belonging to one 
flower, are crowded on the receptacle into 
one mass, as in the rasi)berry and black- 
berry taken as a whole. (Fig. GIG.) They 
ma}’ 4)e .aggregates of aiij’ kind of simple 
fruits. But when dry and not coherent, the mass would simply 
^aiid i)roiHnly be described as a head or spike of carpels, more 



commonly of akenes, as in Ranunculus, Ane- 
mone,^ &c. Yet when nimieroiis carpels thus 
compacted become fleshy, and sometimes more 


or less c<.>herei^t, the aggrt^gate may need to be 
taken’ into account. The best name for it is 
that of SvNCAKPitTM, or in English 


form SrNCARy. But the term lias 
been applied to multi[)le fruits as 




well.^ In Hydrastis, the numeibus 
carpels imbricated on the upper 
part of the torus are baccate^ that 



is, become berries ; in a raspberry, 64 ? 



tljp i^eemingly baccate grains fxra drupacetms (being drupelets, 573),* 


1 The Sf/ncarp which is a gynoD^um might be designated a simple «yn- 
carpium ; that which is an inflorescence, a complex sijnearpium, which may be 
biflorous, panciflorous, oi*multiflorous. 

FRb 645. The larger Cranberry, Vaccinium (Oxycoccas) macrocarpon ; the berry 
transversely divided. • 

FIG. 646. Vortical section of half of o blackberry (of Bttbus villosus), enlarged ; and, 
647, of one of its drupelets more magnihod. 
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and, slightly cohering together (though without organic union), 
the}’ fall as one body from the conical dry torus at inatiirily. It 
is the same in blackberries or bramble-berries (Fig. 040, 047), 
except that the drupelets persist on the torus, which partakes of 
the juiciness.^ In the aggregate fruit of Magnolia (Fig. G IB-G/iO), 
such carpels, imbricated over one anollier, ebTiere more or less 

at all contiguous parts, and 
become drupaceous r never- 
theless, at maturity each 
opens dorsally, allowing the 
seeds to fall out : in age it 
dries and hardens, and also 
separates From its connec- 
tions, and so be- 
comes a follicle, but 
with the remark- 
able peculiarity of 
dorsal instead of 
vcmtral dehiscence. 
(Fig. 650.) In Li- 
riodeiidion, a tree 
of the same family, 
such carjvls' are 
dry and indehiscent throughout ; and they largely consist of long 
and flat styles, imbricated in a cone, but separating from each 
other and from the slender torus at maturity, when each becomes 
a samara. 

580. Accessory or Anthocarpous Fruits are those of which some 
conspicuous portion of the fructifieatH)n neither Wongs to the 
pistil nor is organically united with it, except by a coniinon 
insertion. The part thus imitating a fruit, while it is really no 
part of the pericarp, is sometimes called a Pseu4ocarp^ or an 
Anthocarp or Anthocarpium. This condition may occur either 
in simple, in aggregate, or in multiple fruits. 



. ^ The aggregate fruit like that of Ruhus (named by some Conoenrpium, 
by others an AStcrio, Erj/throstomum, &c.) was termed by Dumortier a Drupf- 
tunu A similar aggregation<^of baccate carpels he termed a Baccctum; 
follicles, a Follicetum, &c. All such names may look well in a system ; but 
they are both superfluous and unmana^able in phytograpliy. 

PIG. 648. Affgregate fruit of Umbrella-tree, Magnolia STTubrella, reduced in size; a 
seed from a lower <lelii8oent carpel hangs on a thread, consisting of a tuft of extensile 
spiral ducts unravelle<l. 649. Samf in longitudinal section. 650. One of the carjjels 
detached, at full maturity, dried up, dorsally dehiscent, exposing the pair of seeds of 

the n«iiir;»1 s**0. 
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*581. Gaultheria prociimbens, the aromatic Winteigreen (Fig. 
651, 052), altbrds a good example of the first. Its seeming 
berry (tlie checkerberry), with summit crowned by the tips of 
the calyx-lobes, well imitates the true 
berry of a Vaccinium, such as that of 
Fig. 615, But it comes from a flower 
with thin calyx, uuderncatli and free 
from the ovary. Its fruit is really 
a capsule : in the process of fructi- 
lication^he (*alyx enlarges, becomes 
su(*ciilent, V;om[)letcly encloses the capsule or true fruit, yet 
wifliout adhering to it, and in ripcming counterfeits a red 
berry. So in Slf(‘plierdia, or Biiflalo Berry, the seeming sarco- 
carp of a drupe is really a free calyx, accrescent and succulent, 
enclosing an akene. So, also, the apparent achenium or nut of 
‘Mirabilis, or Four-o’clock, and of its allies, 
is the thickened and indurated l)ase of the 
tube of a free calyx, which contracts at the 
apex and encloses the true pericarp (a utricle 
or thill akthie), but docs not cohere with it. 

5<S2. Likewise the torus, although not con- 
spicuous, maybe said to be an accessory part 
9 f tli^^ a^ggrogate fruit of the Blackberry or 
Bramble (5711) : it becomes tlie solely con- 
s})icuous and the sol(‘ edible part of a straw- 
lierry (.‘hSO, Fig. 40G, 656), the akenes or 
true fruits dis[)ersed over the surface being 
apparently insignificant. Equally in many 
multiple triiits the cons[)icu«us flesh belongs to receptacle (eitlier 
torus -(.n* I’hachis) , to calyx, or even in part to bracts, or to all 
these parts combined, as in a pine-apple. 

586. Multiple or Collective Fruits^ arc those which result from 
the aggregation of several flowTrs into one mass. The simplest 
of these are tliOKse of the Partjadge-Berry (Mitchclla,Fig. 467), 

1 Collective is the preferable name. The term multiple was applied by 
DeCandolle to what are here (following Bindley) called npr/regate fruits; 
and the apfjrerpite fruits of DeCandolle are bor% called multiple or collective. 
Moreover, the distinction between aecessory or anthocarpous and collective 
or multiple fruits was not recognized by Bindley, who combined the two 
in Ins original “Introduction to Botlny.” In this work four classes are 
given : 1. Fruit simple, #Apocarpi ; 2. Fruit aggregate, Aggreoati ; 

Fi 8. C51. Forming capsule of Gaultheria procugibens, with enlarging calyx partly 
covering It. 652. Same, more advanced, and in longitudinal section. 

FIG. C53. Vertical section of half a strawberry. Compare with Fig. 406. 
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and of certain species of Honeysuckle, formed of the ovari(?8 
of two blossoms united into one fleshy fruit. The more usual 
sorts are such as the pine-apple, mulberry, and the flg. These 
are, in fact, dense forms of inflorescence, with the ft'uits or floral 
envelopes matted together or coherent with each other ; and all 
or some of the parts succulent. The grains of the mulberry 
(Fig. G54~65()) are not the ovaries of a single flower, like those 

058 657 C54 



of the blackberry, which it supcrficiall}’ resembles : they belong 
to as maiiy separate flowers ; and the ]}ulp pertains to the calyx, 
not to the pericarp, which is an akene. So that this, like most 
multiple fruits, is anthocarpous as ^^ell as multiolc. Similarly, 
the mostly indefinite fructiferous masses of Strawberry Blite may 
resemble strawberries; ])ut the pulpy i)ait is the calyx* of many 
flowers, not the succulent receptacle of one. In fhe pine-a[7plc, 
the flowers are spicate or capitate on a simple axis, which grows 
on beyond them into leafy stem J this when rootM as a cutting 


3. Fruit compound (ovaria compound), Syncarpi ; 4. Collective fruits, 
Anthocarpi. 

Later, in his “Elemenft of Botany,” Bindley reduced the clafse^ to 
two: 1. Simple Fruits, those proceeding from a single flower; 2. Multiple 
fruits, those formed out of sevieral flowers. 

FIG. 654. A mulberry, yoiinjf. 655. One of the flesbxJtralnH at flowering time, show- 
ing It to l>o a pistillate blossom with fleshy calyx. 656, The same later, with the succu- 
lent sepals in transverse section. ^ ^ ' 

FIG. 657. A young flg. 658. longitudinal section of the same later, but in flowering 
time. 659. A small slice, magnlfled, showing some of the flowers. 
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bead’s another pine-apple, and so on : the constituent flowers have 
througli immemorial propagation in this way become sterile and 
seedless, and all its parts, along with the bracts and the axis of 
the stem, blend in ripening into one fleshy and juicy mass. Few 
fruits of tlijs class have ever been technically named, at least 
with names which have come into use. But the two following 
deserve special appellations, although only the latter is familiar 
either in ordinai-y language or in descriptive botany. 

584. The Syconium or Hypanthodium, the Fig fruit. (Fig. G57- 
f)50.) This results from a multitude of flowers concealed in a 
hollowTiWer-stalk, if it may be so called, which becomes pulpy 
arul edibleVhcn ri[)e ; and thus the fruit seems to grow directly 
from the axil of^^a leaf, without Jieing preceded by a blossom. 
The minute flowers within, or some of them, ripen their ovaries 
into very small akenes, which arc commonly taken for seeds. 

, The fig is to the mulberry what a rose-hip is to a strawberry. 
(589, Fig. 40G, 407.) It is further explained by a comparison 
with a near relative of the Fig-tree, Dorstenia, in which similar 
flowc‘rs cover the upper surface of a flat peltate disk. This disk 
or plate sometimes becomes saucer- shaped by an elevation or 
incurvation of the margin. A greater degree of this w'ould 
render it cup-shaped, or even pitcher-shaped ; from which it is 
a short step to the contraction of the mouth down to the small 
orificb which is found in the fig. 

585. The Strobile or Cone (Fig. GGO) is a scaly multiifle fruit, 
^'esulting from the ripening of certain sorts of catkin. The name 


is applied to the fruit of the Hop, where 
the lai^e and thin scales are bracts; 
but it more especially belongs to the 
Pine or Fir ceme, the peculiar fruit of 
Conifera3^ {^07 ) , in w hich naked seeds 
are borne on the upper face of each 
» fructiferous stale (Fig. 661), or some- 



times in their axils. 
Such a cone when 
spherical, and of 
thickened scales 
with narrow base, as 
that of Cypresses, 
has been termed a 



Galbulus, an unnecessary nanft. The galbulus of Juniper Is a 


FIg^. 660. Strobile or Cone a Pitch Pine, Plniia rigida. 661. Inside view of one 
of the scales, showing on© of the winged seed©, and «ie place from which the other, 662, 
haa been detached. 
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remarkable transformation into a seeming berry ; tb^o few scales 
cohering with each other as tliey grow and becoming fleshy at 
maturity, completely enclosing a few bony-coated seeds. 

58G. A Synopsis of the kinds of Fruit, as characterized in 
this chapter, is appended. The analysis extends only to simple 
fruits. For there are no commonly used special names of 
kinds of Aggregate (579), Accessory (580), or Multiple (588) 
fruits, except that of Strobile. 

SIMPLE FRUITS are 
Dry and doliiscont, monocarpellary, 

Opening by one (chiefly the yentral) suture, . Follicle. 

Opening by both sutures, . . . ^ . Leouaie. 

Or transversely jointed, Foment. 

Dry and dehiscent, bi-pluri-carpellary, Caesule. 

When its dehiscence is eirciiinscishile, * . . Pyxis. 

Wlien dehiscent by two valves from two parietal placcntiP, . . Silique. 

A short and broad silique, . Silicle. 

Dry and bi-phiri-car pollary, splitting into one-sceded carpels, . ftcinzocAur. 

Tlic dimerous schizocarp of Umbelliferae, Cremocarp. 

Each of its halves or carpels, ...... IIemicarp or Mericarp. 

The akene-like or nut-like parts into which Schizocarps glmorally 

divide, Nucules or Nutlets. 

Dry and indehiscent, one-celled, one-two-sceded, 

Winged, Samara. 

Wingless, and with the 

Thin pericarp consolidated with the seed, Cartopsis 

Thin pericarp loose and not filled by the seed, Utricle. 

Thick or hard pericarp free from the seed, 

Small, from a one-celled one-two-ovuled ovary, Akene orAciiExiUM. 
Larger, mostly from a two-several-cellcd and ovuled ovary, . Nui. 

Nut borne in a cupulc or involucre, Glans. 

Fleshy and indehiscent. 

Heterogeneous in texture, having 

A stone (putamcn) or nutlets within an exterior sarcocarp, . Drupe. 
Papery or cartilaginous carpels in an inferior sarcocarp, . . Pome. 


A harder or firm rind or exterior, and soft interior. 

From an inferior ovary (confined to Gourd Family), . . . Pepo. 
From a superior ovary (confinetj to Orange Family), Hesperiiuum, 
Homogeneous, fleshy throughout, Berry. 
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CHAPTER VIII. 

THE SEED. 

58Z^TnE Seed is the fertilized ovule (515), with embryo 
formed wrbin it. It consists, like the ovule, of a nucleus or 
kei»nel, encfosed by integuments. The seed-coals are those of’ 
the ovule, viz. t^o, or sometimeg only one, in certain plants 
none. Occasionally an accessory coat appears after fertiliza- 
tion ; and certain appendages ina^' be produced, as outgrowths 
•from some part of its surface or from its base. The nucleus or 
kernel is composed either of the eilibryo alone, or of a nutritive 
deposit in addition. (19-41.) All the parts of a seed are in- 
dicated in Fig. ()()3. 

588. Th« Sked-stalk or Podospeum, when there is one, is 
i\\Q funiculus of the ovule (51G), and retains this name. So 
also do the Chalaza, RiiAPriE, and IIilum ; the latter being the 
scar letl by the seijaration of the seed from 
. its fudi(uf1us or directl}^ from the placenta. 

The foramen or ovule, now closed, is the 
Mioropyle of the seed. 

^589. The tei ins which denote the char- 
acter o5 the ovule, such as orfhotropoiis^ 
campy! otropous^ amphitropou^^ and anatropous^ equally to 

the resulting st^id. 

590. Seed-Coats. The integuments of the seed answer to the 
primine and secundine of the ovule. The main seed-coat is the 
^•exterior integufiient of the ovule when there is more than one. 
Being the most ^irm coat, and njt rarely crustaceous in texture, 
it takes the name of Testa, wdiich is equivalent to seed-shell. 
It has also been named Si ^gKMO DERM (seed-skin), and sometimes 
Epi sperm. The latter name (meaning upon the seed) is best 
applied to the pellicle or outer layer, sometimes a thick one, 
whWh'the testa of certain seeds forms, ^hc testa is extremely 
various in form and texture, is either close and conformed to 
% 

FIG, 6C3. Vertical ma^nlfldn Bcctlon of the (anatropous) seed of tlie American Lin- 
den; “w^th the parts Indicated, yfz, the hilum (a); testa (6); tepmen (c); albumen (d); 
embryo (c). 664, Vertical section of the orthotropotfc seed of Helianthemum Cana- 
dense, with its funiculus, a. 
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the nucleus, or loose and cellular (as in PjTola-seeds) , or Vari- 
ously appendagecl. 

591. The inner coat, called Tegmen and sometimes Endo- 
PLEUUA, when present is alwaj's conformed to the nucleus, and 
is thin or soil and delicate. Sometimes it is iiiconspicuous 
through cohesion with the nucleus or with the inner surface of 
the testa; In ovules of one coat it is necessarilj^ wanting. 

592. Appendages or outgrowths of the testa generally have 
reference to dissemination. Two characteristic kinds of such 

appendages are tlie wing and the coma, 
both pertaining only to llie seeds of dehis- 
cent fruits and calculated, by rendering * 
seeds buoyant, to fa/alitale dispersion by 
the wind. The wing of a Pine-seed (Fig. 

GGl, GG2) is a part of the carpellary scale 
upon which the tw^o ovules grew*. In 
Trumpet Creeper (Fig. GG5), an entire 
wing surrounds the body of the seed. 

In the related Catalpa (Fig. GGG), it is 
mainly extended from the tw'o ends, and 
almost dissolved into a coma^ the name 
given to the tuft of soft hairs like tliat 
which forms the dowm at one end of the 
seed of Milkweed (Fig. CG7), and 6f 
Eialobium, and at both ends in several 
Apocynacese. In the Cotton-plant, verj’^ 
long and soft hairs, admirably adapted for 
spinning, thickly cover the whole seed- , «J 7 
coat. The wing and corna of seeds are 
functionally identical with the wing and the pappus of the pericarp 
in the samara and the akenes of Compositaj (5G3, 5GI), but 
morphologically quite unlike them. 

593. There arc other (mainly microscopic) structures on some, 
seed-coats which come usefully into play in arresting farther 
dispersion at a propitious time or place. In many but not all 
Polemoniaceae (notably in Collomia), in certain Acanthaceae, 
such as Ruellia tuberosa (and equally in certain Composita^ of 
the Senecio tribe and in Salvias, &c., among Labiatse, where 
tb|8 structure is transferred to akenes and nutlets), the tost a is 
coated with short hairs, which when wetted burst or otherwise 
open and discharge along with feucilage one or more very atten- 

FIG. 665. Winced seed of Trumpet Creeper, Te(*.om‘i, radicans 666. That of Catalpa, 
becoming comose: the l»ody dividitl lengthwise through the embryo. 

FIG. 667. Comose seed of Milkweed, Asclepias Cornuti. 
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udtcd long tlireads {spiricles) which were coiled within. These, 
protruding in all directions and in immense numbers, form a 
limbus of considerable size around the seed, and evidently must 
serve a useful end in fixing these small 
and light seeds to the soil in time of 
rain, or to moist ground, favorable to 
germination, to which they may be 
carried by tlic wind. The mucilage so 
largely developed uiion the seeds of 
Flax,^i:.*e^s, &c., when wetted 
is probabU of similar use. 

304. Wliile the testa in 
many seeds is •hard and 
crustaceous or bonj^ imitat- 
ing the pericarp of a nut, in others (such as Pmoiiia) it becomes 
’berry-like (baccate), and in Magnolia, diM^^aceoiis.^ (Fig. 6G8- 
67f.) These may also be regarded as adaptations for dissemi- 





nation,* here b}' the agency of birds, attracted by bright coloring 
and edible pulp. 

, 595. The rl^iphe of an anatropous seed (shown in Fig. 681, 

685) is sometimes so salient as to form a conspicuous appen- 
dage, as hi Sarracenia, Fig. T>72. Agalll it may be wholly 


1 See article On the Structure of the Ovule and Seed-coats of Magnolia, 
in Jour. Linn. Soc. ii. 100, from which the accompanying figures and Fig. 
589-597 are reproduced. ^ 

rfG.*668. Forming seed (one eighth of an inch long) of Magnolia Umbrella 
rhaphe toward tho eye. 669. Magnified view of the same divided lengtliwise through 
the rliardie; the outer coat, a, beginning tf form a bard inner layer, a^. Within and 
distinct from this is the inner coat f 6), immediatoly enclosing the imcleus, c. The oppo- 
site side of the testa is tblcker«n account of the rhaphe, in which d indicates tho cord 
of spiml ducts. / 

FKJ. 670. A nearly ftdl-grown seed, of the natural size. 671. Longitudinal section, 
enlarged, showing the crustaceous or stony Inner stratum of the testa well developed: 
the parts lettered as in Fig. CG9. 672. A transverse section in the same position. 
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inconspicuous, as in the ripe seed of Magnolia, wfiere it is at 
length completely merged and imbedded in the fleshy drupaceous 
testa, as shown in Fig. 670~G72. 

59 G. Ch*est-likje or otlier appendages are not uncommon either 
on the rhaphc or at the hiliiin. These are outgrowths produced 
during the development of the ovule into the seed. In Sangui- 
naria, such a crest develops from the whole length of the fhaphe 
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(Fig. G73) ; in Dicentra, C'orydalis (Fig. G7 t), &c., from some 
part of it, mostly from its base next the luliim, or from the 
liilum itself, or even from jifst below it. Such an appendage, 
especially when attached to the base of the seed, is naihed a 
SlEOpHioLE. A similar and commonly a wart-shaped appendage 
in Euphorbia, Riciniis (Fig. G75). Ac., is produced' by an out- 
growth of the external orifice of the ovule, the micropyle of the 
seed. This properly takes the name of Ca runcle. . But the 
two tenns are not alwats discriminated. TTy finther doyelop- 
ment, either of these ma^'give rise, in certain seeds, to'anlicces- 
sory covering called 

597. The Aril o r Arillns. This term, rather vaguely employed 
by Linnaeus, was first well defined by Gaertner. The true arillns 
is an accessor}’ seed-covering, more or less incom- 
I plete, formed between the time of fertilization and 
% the ripening of the seed, by a growtn from tl)e apex 

r| of the funiculus (when there is any) at or just be- 

f/f low the hilum, in a manner similar to that in which 

y the coat or coats of the ovule are ^formed. That' 

of]^ymjDhaea (Fig., 676) is a typical example; only 
the arillns is developed from the funiculus at a point distinctly 
below its apex : here a ring forms, wdii(*h grows into a cup, and 
this is soon extended into a sac, loosely enclosing the seed, and 
open at the top. This is membranaceous ; commonly it is fleshy. 
When there is absolutely no funiculus, the aril may originate 
from the placenta, as it does in Podophyllum, in which most of 

FIG. 672. Anatropoua Bcod of Sarracenla purpiirert? with very Ralieot rhapho. 673. 
Same of Sanguinarla or Bloodroot, with rhaphe crest^l for itp whole length. 6jg. Seed 
of Cory dal is anrea, with crest o# strophiole, attached at or near the hilum. 675. Seed 
(suspended) of Riclnus, with Its caruncle, 

FIG. 676. Seed of Wliite Water-Lily, Kympheea odorata, in its loose and thin arillns. 
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the pulp of the bcriy consists of these fleshy arils, much com- 
pacted. (Fig. 077, 078.) 

508. Tlie laciniate aril of the nutmeg (mace) and, it is said, 
the bright red and pulpy aril of Pmonymus and Celastrus begin 
in the manner of a ca- 
runcle, and are formed 
(mainly' if not wholly) 
of an outgrowth at or 
around the micropyle. So 
that, 11 an ortho tropous 
seed ever developed an 
aril of this sort, it would 
be seen to begin at the apex of the seed and cover it from above 
downward, riaiichon, who distinguished this from the true aril, 
^ave to it the name of Auillode (Arillodium) or False Arillus. 

500. The Nucleus, or kernel of tlfe seed, consists of the Albu- 
men, when this substance is present, and the Embryo. 

600. The Albumen, as described in the second chapter (25, &c.) , 
is the name generally employed by systematic botanists fo^ a 
store of nutritive matter in the seed outside of the embryo, 
whatever its chemical composition. It is not here the name 
of a chemical substance (albumen or cdbamin)., but of a cellular 
structure,. the cells of which arc loaded commonly with starch- 
grains (as in the Ceroalia), more or less mingled with other 
matters, or else lilled with an eneriisting deposit of some ecpiiva- 
lent substance, as in the cocoanut, coffee-grain, &c. The cells 
inVhich^this deposit is made belong cither to the original tissue 
of the nucleus, or to a new formation within the embryo-sac, 
mostly to the h^ter. (503.)* 

601 . ’Albumen may be said to belong to all seeds in the grow- 
ing stage.* In what are called albuminous seeds it persists and 

^forms either al^nost the whole kernel, the embryo remaining 
minute (as in Fig. 23, 54, 680), or forms a large portion of it (Fig. 
13, 17, 19, 21, 48, 663, 664), of, by the growth of the embryo 
’displacing it, it may in the ripe seed be reduced to a thin stratum 
or mere lining to the contiguous seed-coat ; or it may disappear 
altogether, as in the seeds of Maple, Almond, Squash, Pea, and 
the Jil\e, which are therefore said to exalbuminous. The 
• difference between albuminous and exalbuminous seeds is that 
the maternal nutritive deposit is^ transferred to the embryo in 
m 

FTO. %r7. Section of pericarp and placenta of Podtpliylliim peltatum; the pulp of 
the latter mainly of the nature of arillus. investing the seeds. 678. The arillus of one 
seed detached and enlarged, divided lengtliwlso, showing the seed within. 
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the former during germination, in the latter during the growth 
of the seed. 

C02. The albumen was named Perisperm by Jussieu, and 
Mndospenn by Richard (25, note) ; but neither name has in 
S 3 ’sternatic botany displaced the earlier one of Grew and Gicrt- 
ner. But both names have recently been brought into use to 
distinguish between two kinds of albumen, that formed within 
the embryo-sac, which is specifically termed Endospeum, and that 
formed. without, which takes the name of Perisperm. This use 
comports with the etjunology of the two words, the forin^i* refer- 
ring to a comparatively internal and the latter to. an external 
portion of the seed or kernel. 

603. In most seeds the albumen is endosperm : in Canna it 
is all perisperm. In Nympluea and its allies (except Nelum- 

O bium, which has none) most of it is perisperm ; 

but a thin and condensed layer of endosperm 
surrounds the embiyo, wliere with the [)er- 
sistent embryo-sac (or the apex of it) it 
forms the fleshy sac in which the embryo is 
enclosed. It is the same in the Pepper Family 
(Fig. 679) , except that there is a larger quan- 
tit}" of endosperm or inner albumen. 

601. When the nucleus of a npe seed is hollow,^ as 4n the 
cocoanut and mix vomica, the formation of endosperm, which 
usually begins next the wall of the embryo-sac, has not proceeded 
so as to fill the cavity. The embryo- sac in the cocoanut attains 
enoimoiis size, and the cavity is filled by the milky fluid. 

605. The texture or consistence of the albumen differs greatly. 
It is farinaceous or mealy when, consisting icainly of starch- 
grains, it may readily be broken down into a powder, 
as in wheat, buckwheat, &c. ; ozVy, when saturated 
with a fixed oil, as in poppy-see(J ; fleshy^ when 
more compact, but readily cut with a knife, as in 
the seed of Barberry ; mucilaginous^ when soft and,, 
somewhat piilpy, as in Morning Glory and Mallow,' 
but when dry it becomes fleshy or harder ; corneous^ 
when of the texture of horn, as in coffee and the 
seed of Caulophylluni ; and even hony^ as in the vegetable iyory, 
the seed of Phytelephas. It is mostly xiniform ; but in the nutmeg,' 

t 

FIG. 679. Longitudinal magiiifled section of a^iSdof Black Pepper; allowing the 
large eplsperm, the small endosperm in the pers^tent embryo-sac, and in , this the 
minute embryo. ^ 

FIG. 680. Longitudinal section of a seed of the so-called Papaw, Aslmina triloba, 
with ruminated albumen and minute embryo. 




THE EMBRYO. 


311 


• • 

in the seeds of Asitnina (Fig. G80) and all the Custard- Apple 
family, it is marked by transverse lines or divisions (caused by 
inflexions or growths of the inner seed-coat) , giving a section 
of it either a marbled appearance, or as if it had been slit by 
incisions : it is then said to be ruminated. 
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G06. The Embryo,^ being an initial plaiitlet or individual of a 
new generation, ts of course the itiost important part of the seed. 
To its production, protection, and support, all the other parts of 
the fruit and flower are subservient. 

G07. In an embryo of full devejjopment, namely, one in which 
all the iiarts are manifest antecedent to germination, these parts 
arc the CauUcle., otherwise called Radicle.^ the Cotyledons., and 
the Plumule. (20, 30.) The first is the initial 
axis or stem, a primary internode ; the second 
consists of the leaves of the primary node ; the 
third is a beginning of a farther growth which 
is tOm deyelop more stem and leaves. Such an 
embryo is usually unaccompanied by albumen, 
having in the course of its growdh taken into 
'itself (mostly into the cotyledons) the provision 
A?hieh in other seeds is mainly accumulated external to it until it 
is drawn upon in germination. 


^ The word Emhnjo or Emhrijon was applied to this body in plants by 
Bonnet (Considerations snr les Corps organ isec-s), in 1702, and was introduced 
into systematic botany at about the same time (1763) by Adanson : it was 
taken up by Gaeftner in 1788, Jussieu in the Genera PJantarum (1789) held 
to the term Corc^lum (the cor seminis) which came down from Caisalpinus. 

Being the germinal part of the seed, the embryo of the plant, like that of 
the animal, is in general language often called the Germ. 



PIG. 681. SccmI of a Violet (anatropous), enlarged; with hilum or scar {a), rhaphe 
(6), and clialaza (r) indicated. 682. Vertical section of the same, sliowing the straight 
embryo ifi tho axis of the mealy albumen. 

.VIO, 683. Vertical section of the (orthotropous) seed of Buckwheat, showing tho 
embryo folded round in the mealy albumen. 

FTO. 684. Vertical section of the (anatropous) seed of Elodoa Vlrginica, the embryo 
completely filling the coats. 

FIG. nn.’i. See<l of Delphinium tricorne (anatropous), enlarged; the hilnm, the 
rhaphe. and the chalaza lettereij as in Fig. 681. 686. Vertical section of the same with 
c. tluf chalaza, d, the testa, e, the tegmen,/, the albumen, g, the minute embryo near 
the hilum {a). * 

FIG. 687. Embryo of tho Pumpkin, with its short radicle and large and flat cotylo- 
dous, seen flatwise. 688. A vertical section of the same, viewed edgewise. 
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608. The opposite extreme is an embryo (as in Fig. 68G) 
which appears as a mere speck in the albumen, but in whicli 
close microscopical inspection ma^’ commonly reveal some dilier- 
entiatioii, such as a slight notch at one end (that farthest re- 
moved fromtlie micropyle) of a dicotyledonous embryo, indicating 
the future cotyledons. Indeed, in Monotropeai, Orobanchacem, 
and some otlier parasitic dicotyledonous ])lants, and in Orchids 
among the monocot 3 dedonous, the embryo is a globular or oblong 
particle, with no adumbration of organs whatever antecedent to 
germination. There arc all grades between the most rudimeu- 
tary and the most developed embryos. 

609. Under the circumstances of its formation (532), the 
radicular end of the cmbiyo is always near to and points towards 
the micropyle of the seed, viz. to what was the orifice of the 
ovule ; and if the embr 3 ^o be straiglit, or merel}' partakes of the 
curvature of the seed, the Qot\'ledons point to the opposite 
extremit}’, that is, to the clialaza. 

610. The position of the radicle as respects the hilum varies 
with the difierent kinds of seed. In the orthotropous form, as in 
Helianthemum (Fig. 664) and Pepper (Fig. 679), the radicle 
necessarily points directly’ awavfrom the hilum. ^ In the anatro- 
pous form, as in Fig. 663, 682, and 684-686, the extretnit^" 
of the radicle is brought to the immediate vicinity of the hilurn ; 

and so it is, althougli in a dilferent way, 
in the camp 3 'lotropous seed (Fig. 689, 
690) ; while in the ampliitropous the 
radicle points away from the hilum later- 
ally. As the nature of the ovule and seed 
ma}" usually be ascertained bj'^ external inspection,|So the situation 


1 Two technical terms, early introduced by Richard to indicate the direc- 
tion of the radicle (caulicle), or rather its relation to the hilum, are 

Arditropons, when the embryo directs its radicle away frCm the hilum, as 
it must in all orthotropous seeds ; ^ ‘ 

Orthotropous j also homotropous, when directed to the hilum (more strictly to 
the micropyle close to the liiluni), as in anatropous seeds. These two terms 
are still employed by many botanists, although superfluous when the ovule 
or seed is stated to be anatropous or orthotropous, &c. And the term 
orthotropous, so used, is liable to be confused with orthotropous as applied 
to the ovule. ^ « 

Richard, moreover, termed the embryo amphitropous when curved or coiled, 
as in Chiekweed (Fig. 689) and all suqh campylotropous seeds ; and hetero- 
tropous when neither radicle nor cotyledons point to the hilum, as occurs 
in the semi-anatropous or amphitropous ovule. •• Many botanists describe 
the last by the expression radicle vague," or, letter, “ embryo transvorse.” 

FIG. 689. Campylotropous seed of common Chiekweed, magnlfled. 690. Section ot 
the same, showing the embryo coiled into a ring around the albumen. 
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of the embryo within, and of its pails, may often be inferred 
without dissection. But the dissection of seeds is not generally 
difficult. 

Cll. The direction of the radicle with respect to the pericarp 
is also noticed by systematic writers ; who employ the terms 
radicle superior or ascending wlien this points to the apex of the 
fruit ; radicle inferior or descending when it points to its base ; 
centripetal^ w^hen turned toward the axis of the fruit ; centrifugal 
(ojj pcritropoits) , when turned toward the sides ; and vagne^ 
wlien it bears no evident or uniform relation of the kind to the 
p^*ricarp. 

()T2. The position of the einbiyo as respects the albumen, 
when that is present, is varionsr Although more commonly in 
the axis, it is often e,ccentric^ or even external to the albumen, 
as in all (irasses and cereal Grains (Fig. 50-01), in rolygonuin, 
&c. When external or n(*arly sc^ and curved circularly around 
the albumen, as in duckweed (Fig. 090) and Mirabilis (Fig. 
17), it is said to \)e peripheric, 

013. The embryo may be very variously folded or coiled in 
the seed. The two cotyledons, instead of plane and straight, 
may be crumpled ; or they may be simply com^olute or rolled up 
from one edge, as in Calycanthiis (Fig. 091) ; or drcinately con- 




volute fioin the ajiex, as in Bnnias ; or else doubled up and thus 
hiplicately convolute,^ as in Sugar Maple, Fig. 2. Two modi- 
lications are more common, and are of such classificatory impor- 
tance in Crucifene as to need special reference. Namely, when 
cotyledons ar<5 • 

Incumbent (as in Fig. 092, 003), being so folded that the back 
of one is laid against the side of the radicle ; and 

Accumhent (Fig. 094, 095), wdien the edges of the pair of 
cotykidons arc longitudinally applied ^o the radicle. These 
differences were first employed in the classification Crncifene by 
1 : 


FIG. 691. Convolute cmlfyo of Calycantlms, tlie iipp»er half cut away. 

FIG. 692. Seed of a Cruci^rous plant (SiKymbrium), with incumbent cotyledons, 
divined. 693. Embryo of the same detache<I entir% 

FIG. 094. Seed of a Cruciferous plant (Barbarea) with accumbent cotyledons. 
695. The embryo entire. 
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Robert Brown, and were adopted as primary and tiibal characters 
b}" DeCandolle. 

614. As to number of cotyledons, the two t 3 ’pcs of embryo 
are the 

Monocotyledonous^ with a single cotyledon, i. e. leaves at the 
’ first nodes alternate (39) ; and 

DicotyledoHOKs.^ witli a pair of cotyledons, e. leaves of tlie 
first node in the most simple whorl, a pair, in other words, oppo- 
site (21) ; with its modification of 

Polycotyledonous (38) , the leaves of the first node in whorls of 
three, four, or more. This occurs with constanc 3 ’ in a majority 
of ConiferiE (Fig. 48, 49), occasionally and abnormally in sundiy^ 
ordinaiy dicotyledonous species". * 

G15. There are several einbiyos of the eotyledonous t 3 'pe in 
which one cotyledon is smaller than the otlier, viz. the inner 
one when the embiyo is coiled pr folded. And in all the species 
of Abronia (a genus allied to Mirabilis, Fig. 18) this cotyledon 
is wanting, so that the cmbiyo becomes teclinicall 3 ^ monocot 3 le- 
donoiis. In another genus, the Dodder (Fig. 78, 79), both 
cotyledons are constantly wanting ; and the plumule shows only 
minute scales, the homologues of succeeding leaves reduced 
almost to nothing. 

616. Sometimes the two cot 3 dedons are consolidated into^one 

bod 3 ’^ by the coalescence of their contiguous faces ; when they 
are said to be conferrwninate. This occurs more or less in the 
Horsechestnut and Bucke 3 ’e (Fig. 41, 42), and is striking in 
the seed of the Live Oak, Qiiercus virens. ' 

617. The general morphology of tlie embryo and its devtiloj)- 
ment in germination were described at ‘the commei^jcinent of this 
volume. And so the completion of this account of plant, flower, 
fruit, seed, and embryo brings the history round to the starting 
point. (12~19, &c.) Having mastered the morphology and 
general structure of the higher grade of plants, the i)upil may 
go on to the morphology and structure of cells \or Vegetable 
Anatomy or Histology), and to the stud 3 " of Cryptogamous 
Plants in all their grades. 
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Section I. The Principles of Classification in Natural 
^ History. 

618 . TaxoniISiy, from two Grfeek words which signif}" arrange- 
ment and law, is the study of classification. This is of utmost 
importance in Natural History, on account of the-, vast number 
of kinds to be set in order, and^of relatiohs (of agreement and 
difierence) to be noted. Botanical classification, when complete 
and correct, will be an e])itoine of our knowledge of plants. 
Arrangement according to kinds, and of special kinds under 
the more general, is common to all sul^ects of study. But the 
classification in Biological Naturjil History, that is in Botany and 
ZooIog 3 % has a foundation of its own. 

6»19.,The pcculiarit}' of plants and animals is that they exist 
as individuals, proi)agating tludr like from generation to genera- 
tion in a series. Of such scries of individuals there are very 
many kinds, and the kinds have extremely various and unequal 
^degrees of rescimblancc. There are various gradations, but not 
all gradations of resemblance. Between some, the difference is 
so wide that ^t can be said only that the^^ belong to the same 
kingdom ; between others, the resemblance is so close that it 
may be questioned whether or not they came from common 
parents or njar ancestors. 

620. The recognition of the perennial succession of similar, 
individuals gfves the idea of •Species. The recognition of un- 
equal degrees of likeness among the species is the foundation 
of Genera, Orders, Classes, and other groups of species. 

621. Individuals are the units of the series which constitute 
species. The idea of individuality^ whiph we recognize through- 
out the animal and vegetable kingdoms is derived from ourselves, 
conscious individuals, and %om our corporeal structure and 
that of the higher brute animals. This structure is a whole, 
fr<jm which no part cAn be abstracted without mutilation. Each 
individual is an independent organijm, of which ^ 
paif^are^reeiprqc^ mea»a..aRi„eijds. Individuality is a mam 
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distinction between beings and things ; but, although the tend- 
ency to individuation begins with life itself, it is completely 
realized only in the higher animals. 

622. Ill plants, as also in some of the lower animals, individu- 
ality is merged in comiminity. No plant (except one reduced 
to the simplicity of a single cell, of circumscribed growth, and 
without organs) is an individual in the sense that a man or a 
dog is. (16, 156.) The herb, shrub, and tree are neither 
indivisible nor of definite limitation. Whether their successjve 
growths are to remain parts of the previous plant, or to be inde- 
pendent plants, deiiends upon circumstances ; and there is no 
known limit to budding propagation. 

625. There is, however, a kind of social or 'corporate indi- 
viduality in those animals, or communities (whichever we call 
them) of the lover grade which are multiplied by buds or olf- 
shoots as well as by ova, and in which the olfspring remains, or 
may remain, organically connected wdth the stock. 'J'he pol}'- 
pidom or [lolyparium commonly has a certain limitation and a 
definite form ; and certain polyps may become organs w ith 
si)ecial functions subordinate to the common weal. This is 
more largely true in the vegetable kingdom. So that for de- 
scriptive purposes, and in a just although somewhat loose sense, 
the herb, shrub, or tree is taken as an individual. But only 
while it forms one connected body. Offshoots when separately 
established are equally individuals in this sense. 

624. What it is in plants w4iich philovsophically answers to the 
individual in the higher animals is another question, to which 
various answers have been given. ^ Some insist that the whole 
vegetative product of one seed makes*' one individual, whether 
connected or separated (as may happen) into a million of ))lants. 
But a common and less strained view restricts the in(li\idual 
to such product only while organically united. jOtliers (of 
which Thouars at the beginning and Braun at the middle of the 
present century are leading examifles) take each axis or shoot 
with its foliage to represent the individual, of w4iich the leaATS 
and their homologues are organs, the branches being usually 
implanted upon the parent axis as this is implanted in the soil, 
but also equally capable cf producing roots by which they may 
make their own connection with the soil. Still others, on pre- 


^ For the history of opinion upon and a full pfesentation of this topic, 
see Alexander Braun's Memoir (priginally publish'ed in the Abhandl. AkAd. 
Wissenschaften zu Berlin, 1856), Das Individuum dor Pflanze, &c., and a 
translation by C. F. Stone in Amer. Jour. Sci. ser. 2, xix. xx. 1855. 
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wisely si^li^ar grounds, carry the aiial3’sis a step farther, and 
regard eacli phytomer (IG) as the indivuluaL Finally', some, in 
view of their potentially independent life, take the cells, or units 
of anatomical structure, to be the true individuals ; and this 
with sufficient reason as regards the simplest cryptogamous 
plants. Upon the view here adopted, that plants do not rise 
high enough in the scale of being to reach true individuality, 
the question is not whether it is the cdl, the phytomer, the shoot, 
^he tree, or the whole vegetative product of a seed which answx^rs 
to^clK^ animal individual, but only which is most analogous to it. 
In our view, its analogue is the cdl in the lowest grades of vege- 
tjfble life, the phytmner in the higlier.^ But, in botanical de- 
scription and elussificatioii, b^’ the individual is meant the herb, 
shrub, or tree, unless otherwise specified. 

025. Species in biological natural history is a chain or series 
of organisms of which the links or component individuals are 
parent and ofl'spring. Object! vel}’, a specie's is the totality of 
beings wliich have come from one stock, in virtue of that most 
general fact that likeness is transmitted from parent to progeny. 
Among tfte many definitions, that of A. L. Jussieu is one of the 
briefest and best, since it expresses the fundamental conception 
of a species, i. e, the perennial succession of similar individuals 'i 
perpetuated by generation. 

G2G. The two elements of species are : 1, community of ongin ; 
and, 2, similarity of the component individuals. But the degree 
of similarity is variable, and the fact of genetic relationship can 
Seldom b(' established by observation or historical evidence. It 
is from the likeness tliat the naturalist ordinarily decides that 
such and such^ individuals-belong to one species. Still the like- 
ness ‘is a consequence of the genetic relationship ; so that the 
latter is” the real foundation of species. 


1 For jnst as successive branches arc repetitions and progeny of the 
parent branch (w stem, the phytoftiers of the branch are repetitions and 
progeny each of the preceding one, so forming a scries of vegetative 
generations ; and the whole tree might almost as well represent the individ- 
ual as one of its brandies. The phytomer, as well as the branch, is capable 
of completing itself by producing roots, but is itself indivisible except by 

J tijation. Least tenable of all is the conce]^tion that the whole product 
a seed may he taken to represent the vegetable individual. For then 
individuals increased by buds and <yvision are wholly unlimited both in ex- 
tent and in duration, so far as observation can show, and a multitudinous 
race, not only of the pre'^nt and past, but perhaps in perpetuity, may con- 
sis^of a single individual, f There are, indeed, theoretical reasons for infer- 
ring that a hud-propagated race may not Ia%t so long as a seed-propagated 
species ; but there is no proof of it. See Darwiniana, Art. xii. 
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627. No two individuals are exaeth^ alike ; and offspring of 
the same stock may differ (or in their pi-ogeny may come to differ) 
strikingly in some particulars. So two or more forms which 
would have been regarded as wholly distinct are sometimes 
proved to be of one species by evidence of their common origin, 
or more commonly arc inferred to be so from the observation of 
a series of intermediate forms which bridge over the ditferences. 
Only observation can inform us how much difference is compat- 
ible with a common origin. The general result of observation 
is that plants and animals breed true from generation to genefra-! 
tion within certain somewhat indeterminate limits of variation ;l 
that those individuals which resemble each other within such 
limits interbreed freely, while tthose witli wido** differences do 
not. Hence, on the one hand, the naturalist recognizes Varieties 
or differences within the species, and on the other Genera and 
other superior associations, indicative of remoter relationship of 
the species themselves. ‘ 

G28. Varieties arc fonns of species marked b}' characters of 
less fixity or importance than are the species themselves. They 
may be of all grades of difference from the slightest to the most 
notable : the}^ abound in free nature, but assume particular 
importance under domestication and cultivation ; under which 
variations are most prone to originate, and desirable ones are 
preserved, led on to further development, and relativel} '‘fixed. 

629. If two seeds from the same pod are sown in different 
soils, and submitted to different conditions as respects heat, light, 
and moisture, the plants that spring from them will show markr 
of this different treatment in their appearance. Such differences 
arc continually arising in the natural, course of things, and to 
produce and increase them artificially is^ one of ‘the objects of 
cultivation. Striking as they often are (especially in annuals 
and biennials), the^' are of small scientific consequence. When 
spontaneous they are transient, the plant either Outlasting the 
modifying cause or else succumbing to its continued and graver 
operation. But, in the more raai’ked varieties which alone de- 
serve the name, the cause is occult and constitutional ; the 
deviation occurs we know not why, and continues throughout 
the existence and growth of the herb, shrub, or tree, and con- 
sequently through all that proceeds from it by propagation frem 
buds, as by offsets, layers, cuttings, grafts, &c. 

630. Some varieties of cultivation originate in comparatively 
slight deviatiqns from the fyqpe, and are Jed on to greater differ- 
ences by strict selection c of the most inarked individuals* to 
breed from. Most appear as it were full-fledged, except as to 
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liiAiriance development, more or less under the control of 
conditions, their origin being wholly unaccountable. They arise 
in the seed-bed, or sometimes from buds, which as the gardeners 
say “ sport” ^ That is, some seedlings, or some shoots, are 
unlike the rest in certain particulars.^ 

G31. Most varieties originate in the seed, and therefore the 
foundation for them, whatever it may be, is laid in sexual repro- 
duction. But Bad-variation^ or the sporting'’ of certain buds 
^nto characters in branch, flow^er, or fruit unlike those of the 
slov‘,k, is known in a good number of plants.® It might also 
occur in corals, hydras, and other compound animals propagated 
b\^ budding. Once originated, these varieties mostly persist, 
like seedling varieties, through j^ll the generations of budding 
growdh, but arc not transmitted to the seed. 

G32. Upon the general principle that progen}" inherits or tends 
to inherit the whole character of the parent, all varieties must 
have a tendency to be reproduced by seed. But the inheritance 
of the new features of the immediate parent will commonly be 
overborne by atavism , i, c. the tendency to inherit from grand- 
parents, gveat-grand-parents, &c. Atavism, acting through a long \ 
line of ancestry, is generally more powerful than the heredity 
of a single generation. But when the offspring docs inherit the 
peculiarities of the immediate parent, or a part of them, its off- 
spring has a redoubled tendency to do the same, and the next 
generation still more ; for the tendency to be like parent, grand- 
•parent, and great-grand-parent now' all conspire to this result 
q^id overpower the influence of remoter ancestry. Close-breed- 
ing (398) is requisite to this result. In the natural wild state, 
varieties — many and conspicuous as they often are — must be 
much . repressed by the prevalent cross- fertilization which takes 
place among the individuals of almost all species. Cultivators and 
breeders in fixing varieties are careful to secure close breeding 
as far as this 4s possible. This has fixed the particular sorts of 
Indian Corn, Rye, Cabbage, Lettuce, Radishes, Peas, &c., and 


1 Both the technical English term, Sporty and its Latin equivalent, Lusus, 
are sometimes used for bud-variation only, yet as commonly for seedling 
variation also. 

2 Darwin assumes that variation is of itself ^indefinite or vague, tending 
in 1310 particular direction, but that direction is wholly given by the elimina- 
tion in the struggle for life of all but the fittest for the conditions. But 
what we observe in the seed-bed does^ot suggest this yiew. Naegeli, Braun, 
and myself incline to the opinion that each plant has an inherent tendency 
to variation in certain gen&al directions. 

8 A list of known bud-varieties is given in Parwin's Variation of Animals 
and Plants under Domestication, Chapter xi. 
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indeed of nearly all our varieties of cultivated annual ^nd biennial 
esculent plants, as well as of several perennials, man}" of which 
have been fixed through centuries of domestication, while others 
are of recent establishment. What is now taking place with 
the Peach in this countr}’ may convince us that heritable varieties 
may be developed in trees as well as in herbs, and in the same 
manner ; and that the reason why most races are annuals or 
biennials is because these can be perpetuated in no other way, 
and because the desired result is obtainable in fewer years than 
in shrubs or trees. Varieties of this fixity of character are calk'd 

G33. Races (Lat. Proles). A race, in this technical sense of 
the term, is a variety which is perpetuated with considerable 
certaint}" by sexual propagati(^. This distin^‘tion of varieties 
pertains chiefl}^ to botany. In the animal kingdom all permanent 
varieties must be races. So are all indigenous varieties of 
plants.^ In most of these, the position of si)ccies and variety is 
more or less arbitrary or accidental, and capable of interchange. 
What is called the species may be only a commoner or better- 
known form, or the one first recognized and named by Imtanists ; 
whence the other forms as they come to be recognized arc made 
to rank in the books as varieties. Instead of one varying from 
the other, all the forms have probably varied ages ago from a 
common type. 

634. These varieties of the highest order and most marked 
characteristics, being perpctuable by seed, have the principal 
attributes of species. They are a kind of subordinate derivative, 
species. Hence they are sometimes called Subspecie s. W^e 
judge them not to be so many species, either because in the case 
of cultivated races w'c know something of their origin or history, 
and more of the grave changes wdiich long dorfiCstication may 
bring to pass ; or because the forms, however stable, differ 
among themselves less than recognized species generally do ; or 
because very striking differences in the cxtremes«are connected 
by intermediate forms. And our conclusions, it paust be under- 
stood, “are not facts, but judgments, and largely fallible judg- 
ments.” ® For while some varieties appear strikingly different, 
some species are very much alike.® 


1 The Horseradish and a few other plants of spontaneous growth, VlKch 
through long dependence on bud-propagation seem to have lost the power 
of setting seed, can hardly be wailed virieties. 

® Darwiniana, 36. 

® Wherefore, since we hardly need the term* race in the restricted sense 
of seed-propagated variety, it is sometimes convenient to use it in the Vnan- 
ner proposed by Bentham (Anniversary Address to the Linnean Society, 
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6^5. One distinction between varieties and species is note- 
worthy and important, even if it maj- not serve as a criterion, 
/riie individuals of ditferent varieties in plants interbreed as freely 
as do those of the same variety and are equally prolific. Their 
union produces 

• 630. Cross-breeds.^ In nature, cross-breeding doubtless re- 1 

presses variation or prevents the segregation of varieties into ; 
'>what would be ranked as species. In cultivation and doinesti- 
d^ion, it is turned to important account in [)rodncing intermediate 
nc\\' varieties (cross-breeds) variously combining the different 
excellencies of two parent individuals or two varieties. Thus 
thc>great number of forms produced b}' variation (especially as 
to flowers and fruits) have been fij^'ther divers! fi(‘d, and selected 
forms improved for special uses b}' judicious combination. 

637. In general, the individuals of distinct species do not 
interbreed, although many are capable of it. TIku-c is great 
diversity in this regard among plftnts, some (such as IVillows, 
Verbascuins, and Verbenas) interbreeding freeh' and reciprocally ; 
some interbre(‘ding in one direction, but not reci[)ro(‘ally ; others, 
even when -*verv similar, refusing to unite. But, on the whole, 
there seems to be few nearly related species in whi(*h the pollen 
of the one cannot be made to act upon the ovules of the other 
by persistent and prot)er inanagenient. Such crossing is an 
iinporlant’ resource in horticulture. Crossing , of species, when 
successfulr-pi'oduccs 

• G38. Hybrids. In tlieso, the characteristics of the two species 
ar^ combined, soineliines in equal proportions, sometimes with 
great preponderance of one or the other parent ; and there is 
often a difference in tln^ result in reciprocal lertilizatioiis. Hy- 
brids (|o not pRiy a very prominent part in nature, apart from 
cultivation, although the limits of some species may be obscured 
by them, possibly of more than is generally supposed, lii the 
> animal kingdom, all the most familiar hybrids are s teri le : in the 
vegetable kingdom, a majority may have a certain but very low 
^ degree of fertility ; but this is also the case in many iiiiioiis 


May, 1869, 5) as the cornnion designation of Jiny group or collection of indi- 
viduals whose characters are continued througji successive generations, 
whether it be permanent variety, subspecies, species, or group consisting 
of very similar species, the term not implying any decision of tliis question. 
€f this use of the term race prevails, Subspecies will probably take its place 
as the designation of the highest grade of variety. The objection to this is 
that the suhspecific and specific names would be more liable to be confused. 

1 ffalf-breed is a common equivalent terra ir> the animal kingdom ; Latin, 
Mistus or Mixtus ; French, Me'tis* 
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within the species, and espociallj’ in the applicatioHeof the pelten 
to the stigma of the same blossom. Commonly the sterilit 3 ' 
hybrids is owing to the impotence of the stamens, which perfect 
no pollen ; and most such hybrids ma^' be fertilized b}^ the pollen 
of the one or the other parent. Then the ofEipi:uig either in 
the first or second generation reverts to the fertilizing species. < 
Moreover, certain hybrids, such as those of Datura, which arc 
fnllv fertile joer s/*, divide in the offspring, partly in the first gen-,^ 
eration, and completely in two or three succeeding generations^f 
into the two component species, even when close-fertilized.^ '^ifn 
part this may come from adventive embryo-formation, 533.) 

G3i). There ap])ears, therefore, to be a real ground in nature 
for species, notwithstanding the difficulty and even impossibility 
in many cases of defining and umiting them. 

. C40. Species^is taken as the unit in zoological and botanical 

classification. Important as varieties are in some respects, 
especiall}" under domestication and cultivation, they figure in 
scientific arrangement only as fractions of species. Species 
arc the true subjects of classification. The aim of systematic 
natural history is to express their relationship to each other. 

611. The whole ground in nature for the classification of spe- 
cies is the obvious fact that species resemble or differ from each 
other unequally and in extremely various degrees. If this were 
not so, if related species differed one from another by a coilstant 
quantity, so that, when arranged according to their rescmblaijces, 

. the first differed from the second about as much as the seCiOnd 
^ from the third, and the third from the fourth, and so on, — '%rjf 
the species blended as do the colors of the rainbow, — then, w ith 
all the diversity in the vegetable kingdom there actually is, there 
could be no natural foundation for their classilici^tion. The mul- 
titude of species w'ould render it necessary to classify fluun, but 
the classification would be wholly artificial and arbitrary. The 
actual constitution of the vegetable kingdom, however, as ap- „ 
pears from observation, is that some siiecies resemble each other 
ver 3 " closely' indeed, others differ as widely as possible, and be- 
tween these the most numerous and the most various grades of 


1 According to Naudin in Comptes Rendus, xlix. 1850, & Iv. 1862. See 
also Naudirfs memoir on tfybridity in plants in Ann. Sci. Nat, 8er.*4,exix. 
1863, pp. 180-203, & in Mem, Acad. Scl. . . . For the literature on vegetable 
hybrids, see Koelreuter, Nachricht, &c., 1761, and Appendices, 1763-1 766, > 
Herbert, on AmaryllldaccaB, 1837 ; C. F. Gsertner, Vcrsuche und Boobachtun- 
gen ueber die Bastarderzougung in Pflanzepfeich, 1840; Wichura, Die 
Bastardbefruchtung im Pflapzenreidi, erlautft'tert an den Bastarddi der 
Weiden ; and the memoir of Naudin referred to. 
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reserftblance ckr difForenoe are presented, but alwa^’s with a mani- 
fest tendency to compose groups or associations of resembling 
species, — groups the more numerous and apparently the less 
definite in proportion to the number and the nearness of the 
points of resemblance. These various associations the naturalist 
^endeavors to express, as fai* as is necessary or practicable, by a 
series of generalizations, the lower or particular included in the 
higher or more comprehensive. All kinds of differences are 
t\ken into account, but only the most constant and definite ones 
are' relied on for characters^ i. e. distinguishing marks. Linnfeus 
and the naturalists of his day used names for only three grades 
of aissociation, or groups superior to species^ viz. the Genus ^ the 
Order ^ and the Cl^iss ; and these are still the principal members 
of classification. 

(M2. Genera (plural of Genus) are the more particular or 
special groups of related species. They are groups of species 
which are much alike in all or ino«t respects, — wliich are con- 
structed, so to say, u[)on the same particular model, with only 
circumstantial differences in the details. They arc not neces- 
sarily nor ^merally the lowest definable groups of species, but 
are the lowest most clearly dejiuahh grou[)S which the botanist 
recognizes and accounts worthy to bear the generic name ; for 
the name of the genus with that of the siiecies added to it is the 
scientific ^[ipellation of tlic plant or animal. Constituted as the 
vegetable and animal kingdoms arc, the recognition of genera, or 
gj[*ou[)s of kindred species, is as natural an operation of the mind 
ai^is the conception of species from the association of like indi- 
viduals.* This is because many genera are so strongly marked, 
at least so far as ordinary observation extends. Every one 
knows the lIose*genus, composed of the various species of Roses 
and Sweetbriers ; the Bramble genus, comprising Raspberries, 
Blackberries, &c., is popularly distinguished to a certain extent ; 
the Oak genii^is distinguished from the Chestnut and the Beech 
genus ; each is, a group of species whose mutual resemblance is 
greater than that of any one of them to an^^ other plants. The 
number of species in such a group is immaterial, and in fact is 
very diverse. A genus may be represented by a single known 
species, when its Yieculiarities are equivalent in degree to those 
which •characterize other genera. This ^asc often occurs ; al- 
though, if this were universally so, genus and species would be 
equivalent tei*ms. If only one Species of Oak weixj known, thp 
Oak genus would have iieen as explicitly discerned as it is now 
that*the species amount* to three hundred ; and better defined, 
for now there are forms quite intermediate between Oak and 
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Chestnut. Familiar illustrations of genera in the^ animal King- 
dom are furnished 1)3' the Cat kind, towliieh belong the domestic 
Cat, the Catamount, the Panther, the Lion, the Tiger, the Leop-^ 
ard, &c. ; and by the Dog kind, which includes with the Dog 
the different species of Foxes and Wolves, the Jackal, cCc. JJie 
language's of the most barl)arous as well as of eivilized people 
everywhere show that they Iiave recognized such groups. Natu- 
ralists merely give to them a greater dc'gree of precision, and 
indicate what the points of agreement are. 

GIJ. If most genera were as conspicuously marked as those 
from Avhich these illustrations are taken, g('nus would be as deli- 
nitel}' grounded in nature as species. But popularly recognizcal 
genera, rigidly based, are comparalively few. ^ l\)pular nomen- 
clature, embodying the common ideas of ])eo})le, merely shows 
that generic groups are recognizable in a considerable number 
of cases, but not that the whole vegetable or the whole animal 
kingdorn is divisible into a delinite number of sudi groups of 
equally' or somewhat equally related s])ecies. The naturalist 
discerns the ground of genera in charactc'rs which tlu' casual and 
ordinary observer overlooks ; and, taking tlu' idetv of gc'iiera 
from the numerous well-marked instances as the norm, a])[)lies 
it as w'ell as possible to the less obvious or less natural cases, and 
groups all known species under genera. Kesemblances among 
the species wlieu rightl}' groui)ed into genera, though real, are 
often so unequal in degree, that certain species may be about as 
nearly' related to neighboring genera. So that the recognition of 
genera even more than of s})ecies is a mutter of judgment, a^id 
even of conventional agreement as to how and w here a* certain 
genus shall be limitc'd, and what particular association of speci(*s 
shall hold the position of genus. AH' the species <of a genus must 
accord in every important structure ; but extended observation 
only can settle the question as to what are imi)ortant and what 
are incidental characters. For example, tlie piimatifid or sinu- 
ate leaf might have been thought as essential to the Oak genus 
as the acorn-cup ; but many Oaks are now know'ii w ith entire 
leaves, resembling those of Willow or Laurel. An open acorn- 
cup beset with imbricated scales is a character common to all 
European and American Oaks ; but in numerous Asiatic species 
the cup bears concentric; or spiral lamellae instead, and in otl^^'rs 
the cup takes the form of a naked and closed sac. Maples have 
palmately-veined and lobed leases ; but one species has undi- 
vided and pinnately-veiiied leaves, Tlje Apple and the Pear 
under one view are of the same genus under another they o'ep- 
resent different genera, * 
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644. The ^onus must be based on close relationship of species, 
but not necessarily on the closest. Raspberries diller from 
iBlaek berries, but mu si be ranked in the same genus ; and so of 
Plums and Cherries. For the groups which ai‘e to bear the 
* generic name must be as distinct and (hdinite as possible. 

61;). Orders are to genera what, genera are to species. The.y 
are groups of a higher rank and wider comprelumsion, expressive 
more general resemblances, or, in other language, of remoter 
reiiitionsliij). As all species must be ranked in genera, so all 
genera must be ranked in orders. Family in botany is s^ noii}^- 
inou^ with order : at least natural orders and families (however 
distinguished in zoology) have always in botany been inter- 
changeable terms,*and will probalfly so continue.^ • 

616. As examples of orders in the vegetable kingdom take 
yie Oak family, composed of Oaks, Chestnuts, Beeches, &c. ; 
the Pine family, of Pines, Spruces, .Larches, C^edars, Araucaria, 
Cypresses, and their allies ; the Rose famil}^ in which Brambles, 
Strawberries, Plums and Cherries, Apples and Pears are asso- 
ciated with tjie Rose in one somewhat multifarious order. 

647. Classes are to orders what these are to genera. They 
express still more comprehensive relations of species ; each class 
embracing all those species which are framed upon the same 
broad •plan of structure, however differently that plan may be 
carried out in particulars. 

^64H. Kingdom must be addend, to rei)resent the highest gener- 
alization. All subjects of biological classification belong either 
to the \\*getable or animal kingdom. Mineralogy, Chemistry, 
&c., may use the same terms (genus, s[)ecies, &c.) in an analo- 
gous way ; but it he classific^ition of substances rests on other 
foundatfoiis than that of beings. 

649. The sequence of groui)s, rising from particular to univer- 
, sal, is Species^ i^euus, Ordei\ Cl ass ^ Kimjdom; or, in descending 

*from the universal to the particular, 

• « 

Kingdom, 

Class, 

Order, 

Genus, 

Species. 

« 

1 Order is tlie older term, and that which ag.‘«ociatesbest with the technical 
Latin names. Family is a H^py term, which associates itself well with 
English names. But its use is attended with t^iis incongruity, that the tnl}e 
(653) in natural history classification is subordinate to the family. In 
zoology, order is distinguished from family as the next higher grade. 
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650. This is tho common framework of natural history classi- 
fication. All plants and all animals belong to some sp(H*ios ; 
every species to some genus ; every genus to some order or 
family ; every order to some class ; every class to one or the 
other kingdom.^ Ihit this framework, although all that is re-^ 
quisite in some parts of natural history, does not express all the 
observable gradations of relationship among species. And even 
gradations below species have sometimes t(j Ixi classilied. 
series is capable of extension ; and extension is oi*ten requisit(^ 
on account of the large number of objects to be arranged, and 
the vyious degrees of relationship which may come into view. 

651. This is effected by the intercalation of iutermc(liat(‘ ' 
grades,, to be introduced idto the system only when there is 
occasion for them. And in botany' one or more grades superior 
to the classes are needful ; for first and foremost is the great 
division of all plants into a higher and a lower Skriks (or sub- 
kingdom), the riiaenogamous and the Cryptogamous. 

652. The grades intercalated into the long-established sequence 
of Class, Order, Genus, and Species, with new names, are mainly 
two. Tribe and Cohort, 

653. Tribe has been for a generation or two thoroughly estab- 
lished in both kingdoms, as a grade inferior to order and su[)e- 
rior to genus. In botanical classification, much use js made of 
this grade, genera being grouped into tribes. 

654. Cohort (Lat. Cohors) is of more recent introduction, at , 
least in Botany, but is becoming established for a grade next 
above that of order. Orders are grouped into cohorts. Lindley 
hit upon a good English name for this grade, that of Alliance , 
But 4his w'ord has no available Liltin equivalent ; wdiile cohort 
takes equally w'cll a Latin or an English form. 

655. Finally, each grade is capable of being doubled by the 
recognition of one like it and immediately subordinate to it, and . 
with designation directl}^ expressive of the subordination. For . 


1 Not recognizing? Haeckel’s third kingdom of Protista, consisting of those 
lowest forms of being from which the animal and vegetable kingdoms 
emerge. 

? Answering to the French Emlyrmchement in zoology. For this it is pro- 
posed to use ll>e word D%ision {Dimsio ) : see Laws of Botanical Nomrncla- ^ 
ture adopted by the International Botanical Congress held at Paris in 
August, 1867 ; together with a Ilistoi^ial Introduction and a Commentary, by 
Alph. DeCandolle, — English translation, London, 1868; the original French 
edition, Paris, 1867. Perhaps no better name*' can be found; but the elder 
DeCandolle brought Devs/o^into common use for a grade subordihate to 
tribe. Endlicher employed the term Eegio, We have used Series, and 
much prefer it. 
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example, if *Dicot5^1eclones .and Monocotyledones be the two 
classes of PhaMK^gamia, tlic former (and only the former) is 
’ divided upon very inii)ortaiit characters into two branches, of far 
higher rank than the cohorts, viz. the AngiosperiniC and the 
Gymnosperhne, whicjh take the name of SrncLAi>SEs. Orders, 
especially the more compriihensivc ones, often com])iise two or 
more groups so distinct that it may fairly be a question wheth(‘r 
^hey are not of ordinal rank : such take the name of Suhordeus. 
'i Vibes in like manner may comprise groups of similar relative 
value : these are Scbtri^s. Genera may comprise sections of 
species which iniglii almost as well laiik as genera themselves : 
to mark their importance and t)retension (which may come to 
be allowed), thejP are termed Suwgeneua. Finally, forms which 
are ranked as varieties, but wlncli in^ establish a claim to be 
distinct sj)ecies, are sometimes termed St^bspecies. Even what 
w^e r(‘gard as a variet}^ may comprise more or less divergent 
forms, to be distinguished as 8 ud va rietie s. 

Gob. Some of the larger and’ most iliversiliod orders, tribes, 
genera, or species may I'cquirc all these analytical appliances, 
and even *morc, for their complete elucidation ; while others, 
com[)aratively homogeneous, offer no ground for them. But 
when these grades, or some of them, come into use, they are 
always pi the following sequence : — 

KINGDOM, 

Series or Division, or Sub-kin gdona. 

Class, 

Subclass, 

Cohort, 

OiiDETi or Family, 

Suborder, 

Tkiue, 

Sub tribe, 

Gexus, 

Subgenus, 

Section, 

Subsection, 

Species, 

Subspecies or Race, 
Variety, 

Subvariety. 

*G57. Nature and Meaning of Affinity. *These grades, the higher 
including the lower, denote degrees of likeness or difference. 
Plants belonging respectively to the two great series or primary 
divisions ma}" accord (^ly in the most general respects, in that 
which makes them plants rather than animals. Plants of the 
same variety are generally as much alike as if they were of the 
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same immediate parentage. All plants of the same species arc 
so much alike that they are inferred to have desceiuhnl from 
a common stock, and their differences, however grave, ai’e sup- 
posed to have arisen from subsequent variation, and the more 
marked differences to have become lixed through hereclity. This 
is inchid(‘d in the idea of species. Descent from a common 
origin explains the likeness, and is the only ex[)lanation of it, 

058. Blit what is the explanation of the likeness betvvecn the^ 
sj 2 ejcies thems(‘lves? As respects nearly related species, th(‘. answer 
is clear. Except for piaidical pniqioses and in an arbitrary 
way, no certain and unfailing distinedion can be drawn between 
varieties of the higlu'st grade and species of closest resemblance. 


It cannot reasonably l>e donbtotl that they ai*e'of similar origi- 
nation. Then there are all gradations betw(‘en very closely and 
less closely related s[)ecies of the same germs of idants. 

Got). The Theory of Descent, that is, of tin' diversitication of the 
species of a gemus throngli vaination in the lapse of time, affords 
the only natural explanation of their likeness which has yet been 
conceived. The alternative supposition, that all the existing 
species and forms were originally created as they are* and have 
come down essentially un(‘hanged from the beginning, offers no 
explanation of the likeness, and oven assumes that there is no 
scientific explanation of it. The hvirothesis that the sp^ecies of 
a genus have become what they are by diver’sification through 
variation is a very old one in botany, and has from time to time 
been put forward. But until recently it has had little influence* 
upon the science, because no clear idea had been foimied of any^ 
natural process which might lead to such result. Doiibttess, if 
variation, such as botanists have to recognize within the species, 
be assumed as equally or (‘ven more operative through long* ante- 
rior periods, this would account for the diversiticatioh of an 
original species of a genus into several or many forms as differ- 
ent as those which we recognize as species. But this would not 
account for the limitation of spocies, which is tfie usual (but 
not universal) characteristic, and is an essential part of the 
idea of species. Just this is accounted for b}^ 

660. Natural Selection. This now' familiar term, proposed by 
CHiarles Darwin, was suggested by the operations of breeders in 
the development and fixation of races for man’s use or fanc}^ ; — 
in animals by breeding from selected parents, and selecting for 
breeding in each generation those individuals onl}' in which the 
desired points are apparent and predominant ; in the seed-bed 
by rigidly destroying all plaats which do not show some desirable 
variation, breeding in and in from these, with strict selection of 
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the most variant form in the particular line or lines, until it be- 
comes fixed by heredity and as different from the primal stock 
as the conditions of the case allow. In nature, the analogous 
selection, through innumerable generations, of the exceedingly 
small p(*roentagc of individuals (as ova or seeds) wliich ordi- 
narily are to survive and i)ropagate, is made In’ com})etition for 
food or room, the attacks of animals, the vicissitudes of climate, 
and in fine by all the manifold conditions to which they are 
exi>osed. In the Strftf/f/Ie for Life to which tlu‘y are thus inevi- 
tably exposed, only the individuals best *ada[)ted to the circum- 
stances can survive to matuiity and t)roi)agate their like. This 
Survival of the Fittest^ metaphorically expressed by the phrase 
natural s'‘l(‘cti(iTi, is in (act thef destruction of all weaker com- 
petitors, or of all which, however th(*y might be favored by other 
conditions, are not the most favored under the actual circum- 
stances. lUit seedlings vai*ying^ some in one direction, some in 
another, are thereby adai)te<l to diffca-ent conditions, some to one 
kind of soil or ex[)osurc, some to another, thus lessening the com- 
j)etition between the two most divergent forms, and favoring their 
preservation and farther st‘i)aration, while the intermediate forms 
perish. Thus an anc(‘stral type would become diversified into 
races and si)ecies. Karlicu* \ariation under terrestrial clianges 
and vicissitudes , prolonged and various in g(*ological times since 
the appearance of the maiti types of vegetation, and the attendant 
extinctions, are held to account for genera, tribes, orders, &c., 
and to explain their actual affinities. Affinity under this view 
is consanguinity ; and classification, so far as it is natural, ex- 
presses real relationship, ( lasses. Orders, Tribes, &:c., are the 
earlier or main and successful branches of thi* genealogical tree, 
geneVa arc later branches, sp(‘cies the latest deliiiitely developed 
ramifications, varieties the develo[)ing buds.^ 

(>()1. I^xcj‘i)t as to those changes in size, luxuriance, or depau- 
l)eration and the like, in which i>lants, especially seedlings, 
respond proifiifily to external influences, as to heat or cold, 

^ For the ineei)tion of this theory of descent in tlie form wliieli has within 
the last tw'enty years profoundly affected natural Iiistory, and developed a 
copious literature, sec a short paper f)n the Variation of Organic Beings in 
a, State of Nature; On the Natural Means of Selection; and On the Com- 
]^aris*on of Domestic Races and True Species, by Chaides Darwin, also On 
the Tendency of Varieties to depart indefinitely from the Original Type, by 
Alfred Russell Wallace, both rcacPto the Linnean Societj^ July 1, 1858, and 
published in its Journal of the Proceedings, iii. (Zo»)logy) 4r)~(>2. For the 
development of the doctrine, see Darwin’s “ Origin of Species by Means of 
Natural Selection,” “ The Variation of Apinials and Plants under Domes- 
tication,” and various other works; Wallace’s ‘‘Geographical Distribution 
of Animals,” &c. For some expositions, see Gray’s “ Darwiniana.” 
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moisture or diyness (which arc transient and comparatively 
unimportant), variation, or the unlikeiiess of progeny to parent, 
is occult and inexplicable. If sometimes called out the 
external conditions, it is by way of internal response to them. 
In Darwin’s conception, variation of itself does not tend in any 
one particular direction : he appears to attribute all ada[)tation 
to the sorting which results from the strugglMpr existence and 
the survival of the littest. We have sujiiiosed, and Abegeli takes 
a similar view,^ that each jilaiit has an internal tcaidency or pre- 
j disposition to vary in some directions rathca* than others ; from 
! which, under natural selection, the actual diherentiations av<l 
adaptations have proceeded. Under this assumption, and taken 
as a working lypothesis, the doArine ol'the derivation of species 
serves well for the co-ordination of all the facts in botany, and 
affords a probable and reasonable answer to a long series of 
questions which without it arc totally iinanswei’able. It is suj)- 
ported ly vegetable tiahieontology, which assures us that the 
plants of the later geological jieriods are the ancestors of the 
actual flora of the world. In accordance with it we may ex[)lain, 
in a good degree, the present distri])ution of species and other 
groups over the world. It rationally connects the order of the 
ai)pearance of vegetable tyi)cs in tinu* with the grades of difier- 
entiation and complexity, both proceeding from th(i sim^)lei’* or 
lower and more general, to the higher and more diflerentiatiHl 
or special; it explains by inheritance the existence of function- 
less parts ; throws light upon the anomali(*s of parasitic plants in 
their various gradations, upon the assumption of the most Amn ions 
functions by morphologically identical organs, and indeed illumi- 
nates the Avholc field of morphology wHh which tliis volume lias 
been occupied. It follows that species are not simple cui-iosities 
of nature,” to be catalogued and described merely, l)ut that they 
have a history, the records of wdii(;h are irnpresscc^ upon their 
structure as well as traceable in their geographical and paheon- 
toiogical distribution. This viewij moreover, explains the re- 
markable fact that the characters in which the aflinities of 
plants are mainly discerned (and which therefore serve best 
for orders, tribes, and other principal groups) are commonly such 
as are evidently of small ^if any im[K)rtance to the plant’s veil- 
being, aqd that they run like threads through a series of species 
of the greatest diversity in. habit, •mode of life, and particular 
adaptations to conditions.® 

1 Entstehung und Begriff der nj^turhistorisehen Art. Zweite Auflage, 18^. 

2 Tliis is a corollary of natural selection, which can take effect only 
upon useful characters, i. e. upon structures which play some active part 
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662. The fixity of species under this view is not absolute and 
universal, but relative. Not, however, that specific changes are 
necessitated in virtue of any fixed or all-controlling natural law. 
Some of ,the lowest forms have existed essentiall}’ unchanged 
through immense geological periods down to the present time ; 
some species even of trees are apparently unchanged in the lapse 
of time and change of conditions between tiie later tertiary period 
and our own tlay, during which most others have undergone 
specific modilication. Such modifications are too slow to effect 
in any wise the stability and practical application of botanical 
classification. 

Section II. BoTi^iCAL Classification. 

663. Natural and Artificial Classifications may be distinguished. 
A na tural classification in botan 3 'aims to arrange all known plants 
into groups in a series ot‘ graded according to their resemblances, 
and their degrees of resemblance, in all respects, so that each 
species, genus, tribe, order, &c., shall stand next to those wdiich 
it most Vesembles in all respe(;ts, or rather in the whole plan of 
structure. For two plants ma}' be veiy much alike in external 
appearance, yet very dnferent in their principal striietiire. Artb 
liciial classifications single out oikmu* inoi\‘ points of resemblance) 
or dlfftreiu^e and arrange b}' those, without reference to other 
considerations, eonvc'nU'iice and facility being the controlling 
princii)les. /The al[)habetieal arrangement of words in a dic- 
tionary, an<l the sexual system in botany 1)\’ Liniueiis (or rather 
a paf’t of it), — ^in which i)lants arc arranged in classes upon the 
nniiiher of their staineus, and in orders iii)Oii the mimher of 
pistils, — are exaini)les of artificial classification. The arrange- 
ment <^f the words of a language under their roots, and with the 
derivative under the more primitive forms, would answer to a 
natural chussiiicatiou. 

• 

in the life of the i)ljint, and wliieh therefore underjio modification under 
changing conditions. Unessential structures accordingly are left unaltered 
or arc only incidentally mollified. And so these biologically unessential 
points t)f structure, i)crsistiiig through all adaptive changes, arc the clews 
to rolationslup. Thus, llubiaccic are known by insignificant stipules, Ano- 
4inat\*je by ruminated albumen, Uhamnaceso^l^y a valvatc calyx and stamens 
before the petals, &c. Paradoxical as it may seem, it is not although, but 
beeausc, they are of small biolofical importance that they are of high clas- 
sifieatory (/ c. of genealogical) value. 

On considerations lik!?#these, cliaracters are divided into adaptive or bio~ 
fojical on the one hand, find ijemalotjical or (jemtic on the other. The saga- 
cious naturalist seizes upon the latter /or orders and the like ; while the 
former are prominent in genera, &c. 



332 


TAXONOMY. 


C 

664. No artificial classification of plants could fail to be 
natural in some portions and some respects ; because plants 
which agree in any point of structure likely to be used for the 
purpose will commonly agree in other and perhaps moye imj)or- 
tant characters. >^On tlie other hand, no natural classification can 
dispense with artificial hel[)s ; nor can it exi)ress in lineal order, 
or in any other way, all the various relationshi[)s o(‘ }> hints, even 
if these were fully determined and rightly suljordinated. Natu- 
ralists now endeavor to make classilicalion as natural as possibK^ ; 
that is, to base it in every gratle upon ri‘al lelationships. What 
real relationshii)s are, ami how to express them in a genera] 
system and throughout its parts, has bemi the task of the leader's 
in botan 3 ' from th(^ beginning ofHhe science until now ; and the 
wwk is 1 ) 3 ’ no means comiileted. 

GOo. Jfinnanis was perhaps the first botanist to distinguish 
clearly between a natural and ^n artificial classification. lie 
labored inetrectuall 3 ' ui)Oii a natural classification of the genera 
of plants into orders ; and he di‘vised an etfective artificial classi- 
fication, which became so po[)ular that it practicalh' superseded 
all otlu'i's for more than half a century, and has kdt a pei’inanent 
impression upon ilm science. The last giaKU-ation of botanists 
who were trained under it has not quite* pass(‘d away. 

GGG. Ante-Linruean (Classification. Linnieus, in his Philo«o[)lfia 
Botanica, divided s 3 *stomatists into hc*t(‘rodox and orthodox : 
the former, those who classify plants by their roots, herbage, time 
of flowering, place of growth, medi(*al and economical uses, and 
the like ; the latter, by the organs of friudification. It is n*mark- 
ablc that all the orthodox or scientific classifi(*ations ant(*rior to 
Linmeus made a primarv division of the" vegetable kingdom into 
Trees and Herbs, rcf(‘rring the larger shrubs to the former and 
the under-shrubs to the latter, — an arrangement which began 
with Theophrastus and was continued by Tla 3 * and Temrnefort. 

667. The three most important names in botanical! taxonom 3 " 

anterior to Linnmus are those of Cesfiilpini, Ray, aiurTournefort. 
Scientific botan 3 ’ commenced with the former, in Italy, in the 
latter half of the sixteenth centurv. He first used the ernbryo and 
its cot 3 j[edons in classification, distinguished differences in the in- 
sei-tion of floral parts, and, hqdced (excepting the primary divismn^ 
into trees and herbs), founded all principal characters upon tlie 
organs of fructification, especially ®upon the fruit and seed. 
Conrad Gesner of Zurich had somewhat earlier recognized this 
principle, but Cesalpini first applied it. V i 

668. A centur 3 " later (1690^99) this principle was carried into 
practice by Rivinus (a name latinized from Bachmann), of 
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L^psic, in a wholly artificial classification founded on the corolla. 
Ilis contemporary in England, Kobcrt Morison, somewhat earlier 
began the publication of his great work, the Universal History 
of Plants. In this was first attempted a grouping of plants into 
what arc now (jailed natural orders ; and these were defined, some- 
what loosely, some by their fruit, inflorescences, and flowers, others 
by their steins, the nature of their juice, &c. l>ut the two great 
systematists of the time, who together laid the foundations of 
mod(‘rn scientific botany, were John Ray in England and Joseph 
Pitton de Tournefort in France. 

tJOl). Ray’s method of classification was sketched in 1G82, and 
was anterior to TournelbrPs, but was amended and comi)leted in 
17b;>. 'file leading fault of bc^h was the primary division into 
trees and herbs. The great merit of Ray was his division of 
herbs into Floweiiess and Flowering, and the latter into Dicotyle- 
donous and Monocotyledonous. These great classes he divided 
and subdivided, l)y characters taken from the organs of fructi- 
fication, into what we should call natural (jrd(*rs or lamilies, but 
which he unfort unat(‘ly call(‘d genera. He noted the coincidence 
of nerved* leaves with the monocotyledonous embryo, although 
he did not notice that his first division of arborescent jilants w as 
monocotyledonous : and he had a clear a[)prehension of genera. 

670. Touriu'tbrt’s metlajd was published in French in the 
year IGbl. in Latin in 1700. It is more definite but more arti- 
ficial than that of Ray, being founded like that of Rivinus almost 
• wholly upon modifications of the corolla, and it overlooked the dis- 
'iinction between monocotyledonous and dicotyledonous embryos. 
Its gr^at merit is that here genera, as >ve now understand them, 
are tirst (‘stablished and (Jelined, and all the species then known 
referu(*d to them ; so that Tournefort w'as justly said by Liniuvus 
to be the founder of genera. Ray may be said to have indicated 
the iiriinary classes, Jussieu (in the next ccritiuy) to have estab- 
lished naturi?! orders, and Tournefort to have given to botan}" 
the first OeiK^j’a Plantarum. ^ 

671. Linna^an Classification. Liniunus, the great reformer of 
botany in the eighteenth century, thoroughly revised the principles 
of classification, established genera and species upon a more scien- 
tific basis, and, in designating species b}" a word instead of a 
dosefiptive phrase, introduced bino mittl nomencla ture. (704.) 
He likewise established for Jihe stainens, and"^ Indeed for the 
pistils also, their supreme importance in classification (probably 
without knowledge oftljlic clear suggestion to this effect made 
by^Burckhard in a lerter to Leibnit^, printed in 1702) ; their 
functions, so long overlooked, being now ascertained. He also 
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drew a clear and practical distinction between natural and ariir 
licial classifications (fiG3), and delerring all endeavors to make 
the former available, except for genera, he devised a practical 
substitute for it, as a key to the genera, viz. his celebrated 
G72. Sexual System, or arrangement of the genera under arti- 
ficial classes and orders, founded ui)on the stamens and [)istils. 
Although now out of use, this artificial classification has beeirso 
popular and influential, and has left so deep an impression upon 
the science and especially u})on the language of botany, that it 
needs to be presented. The primary divisions are the classes, 
twenty-four in number. Biit'the 24th class, Cryptogamia, con- 
sists of plants which have not stamens and jnstils and conse- 
quently no pro[)er flowers, and i^ therefore the cquiiteipart of the 
remaining twenty-three classes, to which the corres[)onding name 
of Phanerogamia or, in shorter form, Phaniogamia (Plnenogamous 
plants) has since been applied. These twenty-three classes are 
characterized by certain modilreations and associations of the 
stamens, and have substantive names, of (ireek derivation, ex- 
pressive of their character. The first eleven comprise all plants 
with perfect {i, e. hermaphrodite*) flowers, and with a definite 
number of equal and unconnected st ame ns. They are distin- 
guished by the absolute number of these organs, and are desig- 
nated by names compounded of Greek mmiei’als and the word 
andria (from which is used metaphor ieall}^ for stamen^ as 

follows : — 

Class 1. Movandria includes all such plants with one stamen to the flower ; 
as in Ilippuris. 

2. Diandria, those with two stamens, as in the Lilac. 

8. Triandhia, witli three stamens, as in tlie Valerian and Iris. 

4. Tetrandria, with four stamens, as fn the Scahiou*. 

6. Pentandria, with five stamens, tlie most frequent case. 

C. IIexaxdria, with six stamens, as in the Lily Family, &c. 

7. ITkptandria, with seven stamens, as in norsochestniit. 

8. OcTANDRi A, with (‘ight stamens, as in Eveninsf Primrctic and Fuchsia. 

9. Enneandria, with nine stamens, as in the Khuharb. 

10. Decandria, witli ten stamens, in Rliododcndrofl and Kalmia. 

11. Dodecaxduia, with twdve stamens, as in Asarum and the Mijyno- 

nette ; extended also to include those with from thirteen to nine- 
teen stamens. 

673. The two succeeding classes include plants with perfect 

fliowers having tw^ty or more unconnected stamens, which, in 

tf 

12. IcosANDRiA, are inserted on the calyx (perigynous), as in the Rose 

Family ; and in , ^ 

13. PoLYANDRiA, on the. receptacle (hypogjwnous), as in the Butterc/ip, 

Anemone, &c, * 
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,574. Their essential characters are not indicated hy their 
names : the former merely denoting that the stamens are twenty 
in number ; the latter, that they are numerous. — The two fol- 
lowing classes depend upon the relative length of the stamens, 
namely : — ^ 

14. Didyxamia, including those with two long and two short stamens, 

as in tlie majority of flowers with bilabiate corolla. 

15. Tetuadynamia, lho.«5e with four long and two short stamens, as in 

flowers with cruciferous corolla. 

G75. These names signify in the former that two stamens, and 
in the latter that four stamens, are most powerful. — The four 
succeeding are founded on the connection of the stamens, vi^. : — 

10. Monademiiiia (meaning a single fraternity), with the filaments 
united in a single set, tube, or column, as in the Mallow. 

17. lliADELPiiiv (two fraternities), with the filaments united in tw'o 

sets or parcels, as in Corulalis and in many LeguminosaB. 

18. roi.\ vDEU'iiiA (many fraternities), with the filaments united in 

more than tw^o sets or pareell, as in Hypericum. 

10. Syn(jexlsia (from (ircek words signifying to grow together), 
with tlte anthers united in a ring or tube, as in the Sunflower 
and all Coinpositie. 

070. The next class, as its name denotes, is founded on the 
union of the stamens to the st} le : — 

^0. Q\NA\nniA, with the stamens and styles consolidated, as in Cypri- 
' pediuin and all the Orehh Family. 

077. In lh(* three following classes, the stameiis and pistils 
C)ccup 3 ^ separate blossoms : — 

21. * M()\<T.eiA (one household) includes all plants where the stamens 

and pistils are in separate flowers on the same individual; as in 
the and Clie.stnift 

22. Dkecia (two households), where they occupy separate flowers on 
* different individuals ; as in the Willow, Poplar, Moonseed, &c. 

23. roLYOAMJA, wliere the stamens and pistils are separate in some 

flow'cfs and associated in others, either on the same or two or 
three different plants ; as in most Maples. 

• • 

678. The remaining class is essentially flowerless ; or rather its 
organs of reproduction arc more or less analogous to, but not 
homologous with, stamens and pistils. But, although Linnaeus 
suspected a sexuality' in Ferns, Mosses, Algae, &c., there was no 
pr^of of it in liis day. So he named th(? class, containing these, 

24. Cryptogamia, meaning clt^destine marriage, the sexes, if existent, 

hidden from view. 

GJd. The characteri^^of the classes may be presented at one 
view, as in the subjoined table ; — • 
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*680- The* orders, in the first thirteen dlasses of the Linnaean 
artificial system, depend on the number of styles, or of the 
stigmas when the styles are wanting; and are named by Greek 
numerals prefixed to the word gyuia^ used metaphorically for 
pistil , as follows : — 

Order 1. Monogynia, those with one style or sessile stigma to the flower. 

2. I^iGYNiA, tiiose with two styles or sessile stigmas. 

3. Trigynia, those with throe styles. 

4. Tetragynia, those with four styles. 

6. Pentagynia, those with five styles. 

6. Hexagynia, those with six styles. 

7. Hkptagynia, those with seven styles. 

8. Octogynia, those with eight styles. 

0. Ennkagyn#a, tho.se with nine ntyles. 

10. Dec VGYNIA, tliose with ten styles. 

11. Dodeoagynia, those with eleven or twelve styles. 

12. Poi.YGTNiA, tho.se with more than twelve styles. 

681. The orders of class 14, Dklynamia, are onlj" two and are 
founded on the pericarp, namel}’ : — 

1. Gymnospermia, meaning seeds naked, the achenia-like fruits of a 

4-parted pericarp having been taken for naked seeds. 

2. Axgiosj’Ekmia, with the seeds evidently in a seed-vessel or peri- 

carp, i e. the pericarp undivided. 

688. TJie loth class, Tetradynamia, is also divided into 
two orders, which arc distinguished merely by the form of the 
^od : — 

1. SiLiorLoa.v ; the fruit a siliele (561), or short pod. 

2. Siliquosa ; fruit a silique (561), or more or leas elongated pod. 

683. The orders of the 1^6th, 171h, 18th, 2()th, 21st, and 22d 
classes, depend fherel^^on the number of stamens ; that is, on the 
characters of the first thirteen classes, whose names they likewise 
bear : as Monandria, with one stamen, Diandria, with two 
stamens ; and %o on. 

684. The orders of the 19th class, Syngenesia, arc six, namely : 

1. Polygamia .KQIJALT8, whcre the flowers are in heads (the so-called 

compound flower), and all hermaphrodite. 

2. Polygamia supkuflua, the same as the last, except that the rays, 

or marginal flowers of the head, are pistillate only. 

^ & Polygamia pkustranea, those with tlft marginal flowers neutral, 
the others perfect. 

4 Polygamia nbcessaria, wl*re the marginal flowers arc pistillate 
and fertile, and the central stamina te and sterile. 

6. Polygamia segri^pata, where each flower of the head [or glom- 

• erule] has its owr^proper involucre. 

6. Monogamia, where solitary flowers (that is, not united into a head) 
have united anthers, as in Lobelia. 
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685. The 23d class, Polygamia, has three orders, ""two of them 
founded on the characters of the two preceding classes and 
bearing their names, and the third named upon the same prin- 
ciple, namely : — 

1. Moncecia, wliorc both separated and perfect flowers are found in 

the same plant. 

2. Duecia, where they occupy two different plants. 

3. Tricecia, wlicrc one individual bears the perfect, another the stami- 

nate, and a third the pistillate flowers. 

686. The orders of the 24th class, Cr 3 ^ptogamia, the Flower- • 
less Plants, are so many natural orders, and are not definable 
by a single character. The}’ are : — 

1. Filices, the Ferns. 

2. Musci, the Mosses. 

3 A 1.0 a:, which, as left by Linnaeus, comprised the Ilepatica?, Lichens, 
&c., as well as the seaweeds. 

4. Funoi, Mushrooms, &c. « 

687. In its da}’, this artificial system well fulfilled its purpose, 
and was iireferred to all others on the score of facility and defi- 
niteness. Now no botanist would think of employing it, nor 
would it be chosen for a key to genera, which was its only legiti- 
mate use. 

688. The Natural System was rightly appr(*eiated by,Linmeus, 
who pronounced it to be the first and last desideratum in syste- 
matic botany ; and he early attempted to collocate most known 
genera under natural orders (e. g. Piperitce^ Palnice^ Scitamince^ 
OrchidecB, Amentac^ce^ &c., sixty-seven in number, including his 
four cryptogamic orders), but without definition or arrangement. 
In his later years, he was unable to accomplish any thing more. 
The difficult problem was taken up by Linnmus’s contemporary 
and correspondent, Bernard dc Jussieu, who planted the botanic 
garden at Trianon with plants grouped into natural orders, but 
published nothing. Ills pupil, Adanson, who when a young 
man lived for several years in Senegal, and who was as remark- 
able for eccentricity as for erudition and ability, published in 
1763, in his Families des Plantes, the first complete system of 
natural orders. But he seems to have taken little from his 
teacher, and with all his genius to have contributed little to the 
advancement of the natural system. 

689. Antoine Laurent de JUgsieu , nephew of Bernard, has 
been called tlie founder of the natural system of botany, and to 
him more than to any other one pei'^on this honor may be 
ascribed. In his Generk Plantanira seciindum Ordines Natu- 
rales disposita, 1789, natural orders of plants, one hundred 
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iA number, Vere first established and defined by proper char- 
acters, and nearly all known genera arranged under them. Ilis 
primary division of the Vegetable kingdom was into Acotyledones^ 
Monocotyk clones^ and Dicotyledones^ adopted from Ra\’, with a 
change winch was no improvement. For his Acotjdedones, the 
Cryptogamia of Linnaeus, are the ‘‘plants without flowers^’ of 
Ra}' : they are, to be sure, destitute of cotyledons (though not in 
the manner of Cuscuta), because destitute of embryo altogether. 
The Acotyledones forming his first class, Jussieu divided the 
Monocotyledones into three classes upon single and artificial 
character-s, namely upon the insertion of the stamens, whether 
hypogynous, perigynous, or epigynous ; and the Dicotyledones, 
into eleven clashes on similar characters, preceded 1 ) 3 ' a division 
into ApetalcB^ MonopetaJee^ PolypetalcB^ and Diclines irreyulares^ i. e. 
first upon the character of the perianth, then upon the insertion 
of the stamens or in Monopetalae^of the corolla. The following 
is. the scheme : — 


Acotyledones 


Class I. 


f Stamens hypopeynous II. 

Monocotyledones 3 perigynous III. 

I epigynous IV. 

( f Stamens epigynous V. 

Apetalous . . -j perig3^nou8 VI. 

I hypogynous VII. 


Monopetalous 


Dicotyledones . -j 


Corolla h^rpogynous VIIl. 

perigynous ...... JX. 


epigynous : anthers conna to X. 
epigynous.: anthers separate XI. 


• * f Stamens epigynous XTI. 

Polypetalous . t hypogynous .... XIII. 

I perigynous XIV. 

Diclinous (also Apetalous) XV. 


690. Augusfe P 3 Tamc DeCjladolle was the next great syste- 
matist. Reversing the order of Jussieu, who proceeded from the 
lower or simpler to the higher or more complex foriUvS, DeCan- 
dolle began with the latter, the phaenogamous or flowering plants, 
and with those having tj’picallv coTn[)lejbe flow^ers. On account 
of Its convenience and the greater facilities for studjdng the higher 
plants, this order has been cothmonly followed ever since. Ilis 
primar}" division on anatomical structure, into ^V ascula r and 
Cellular plants, was a lSrft;kward step, confusing a portion of the 
loweF^Sies with the higher ; and th^ duplicate names of 
genae and Endogen<e^ appended to Dicotyledoneje and Monoco- 
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tjledonese, as it now appears shoiikl have been omitted. Tile 
grades of the Candolloan system superior to the orders, in their 
final form, are maiiil}^ these : — 

Div. I. VASCULAR (more properly PH^NOGAMOUS) PLANTS. 

Class I. Dicotyledonous or Exogenous. 

Subclass I. Tiialamiflorous : petals (distinct) and stamens on the 
torus, i. c. free. 

II. Calyciflorous : petals (distinct or coaloscent) and 
stamens adnate to the calyx. 

III. CoROLLiFLORous : potals (mostly coalcscent) not ad- 

nate to calyx, bearing the stamens. 

IV. M0NOCIILA.MYDEOIJS : iK'tals wanting. 

Class II. Monocotyledonous or Endogenous. (No subclasses.) 

Div. II. CELLULAR (more properly CRYPTOGAMOUS) PLANTS. 

Class I. iETiiEOGAMOUs : with sexual apparatus, and 
Vascular tissue. [EqHmctdrea'-Filiccs.) 

Only cellular tissue. {Mnsci and IL'pctiicm.) 

Class TI. Amimiigamous : destitute of sexual organs and of other than 
cellular tissue. (Lichencs, Abjm ) 

691. Cryptogamous plants of all orders arc now known ^.o be 
provided with sexes ; and the Jussitean divisions of the Dico- 
tyledones into ApetaJee (including Diclines), MonopetaJee^ and 
Polypetalce^ are generally preferred to those of DeCandolle. Into 
the present views of tlie classification of the Cryptogamia it Is 
unnecessaiy here to enter. Their general arrangemcht into 
classes, &c., is not yet well settled^ and the whole taxonomy 
of the lower Cryptogams is at present in a state of transitron. 

G92. John Lind ley in successive attempts (between 1830 and 
1845) variousl}' modified, and in some few respects improved, 
the Candollean an’angcment. But, as neither his groupings of the 
natural orders nor the new classes which he adapted have been 
approved, his schemes need not be here presented. He must be 
credited, however, with the first attempt to carry into effect a 
suggestion made by Brown, that the orders should themselves 
be disposed as far as possible into superior and strictly natural 
groups. In Lindle 3 ’^’s first attempt, such groups of two grailes 
were proposed, the lower called® nixus (tendencies) , the higher 
cohorts. In his later and largest work, The Vegetable King- 
dom, these were reduced to one, and name of alliance was 
coined. But this word*hus no good Latin equivalent, and the 
term cohort (cohors) is preferred** 
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• (>93. Robert Brown, next to Jussieu, did more than any other 
botanist for the proper establishment and correct characterization 
of natural orders. Having in the year 1827 published his dis- 
cover}’ of the gymnospcrmy of Coniferae and Cycadacese, it 
was in Limiley’s works that this was fii^t turned to proper 
systematic account by dividing the class of Dicotyledones into 
two subclasses, the Angiospermce and the GymnospermcB, Tlie 
"latter has been elevated by the vegetable pala3ontologists to the 
rank of a class. 

G94. Stei)hen Ladislaus Endlicher, of Vienna, a contempo- 
rary of Liiulley, of less botanical genius, but of great erudition 
and aptness for classification, brought out his complete Genera 
IMantanun seciinlUiin Ordines Naturales disposita, between the 
years 183G and 1840. This elaborate work follows that of its 
predecessor, Jussieu, in beginning with the lower series of plants 
•and ending with the higlier. Its primary division is into two 
regions: 1. Thallophijta^ plants without proper axis of growth 
(developing upward as stern and downward as root), no other 
tissue than parenchyma, and (as was thought) no proper sexes. 
This aj^wftrs to the lower or Amphigamous Ckdlular plants of 
DeCandolle. 2. Cormophyta^ plants with an axis (stem and root), 
with foliage, &c. The Cormophyta, or plants of the higher 
regiojp, Endlicher divided into three great sections: 1. Aero- 
hrya^ answering to the higher -^^theogamous Cryptogarnia of 
DeGandofte, with which was wrongly associated a group of root- 
parasitic flowering plants (the Rhizantheoe) which were fancied 
Uf bear spores instead of embryo in their seed ; 2. Amphihrya^ 
which afliswcr to Monocotylcdones ,* and, 3. Acramphihrya , which 
answer to Dicotyledons. These last contain five cohorts: 1. 
Gymnaspermece ; 2. ApetaJee : 3. Gamopetalce (the Monopetalse 
of Jussieu better named) ; 4. Dialypetnlce (the Polypetalse of 
Jussieu, &c.). The cohort in EndlichePs classification, it will 
be seen, is a Tiigher grade than that to which this name was 
applied by Lindley in the more,recent use. For the latter, i, c. 
for the grade between these and the order, Endlicher employed 
the name of class. 

395. Finally, the Genera Plantarum, now in course of pub- 
lication by George Bentham and Joseph J)alton Hooker, adopts 
in % general way the Candollean sequence of orders, with vari- 
ous emendations ; divides the cl^iss of Dicotyledons into two sub- 
classes, Angiospermous and Gymnospermous ; the former into 
the Polypetalous, Gamdjjetalous, and Apetalous divisions ; and 
the first of these into the Thalamiflorou<3,*Disciflorous, and Caly- 
ciflorous “series” (the middle one composed of the latter part 
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of DeCandolle’s ThalamiflorsB with some of his Calyciflorm) ; 
and under these the orders arc arranged in cohorts, — fifteen 
cohorts in the Pchpetalm, and ten under three ‘‘series” in th^ 
Gamopetalie. The remainder of this particular classification 
has not yet appeared in print, although partly- sketched its 
authors. It will generally be adopted in this country, with some 
occasional minor modifications. ^ 

696. Various modifications have been from time to time pro- 
posed. One of the best of them in principle is that initiated by 
Adolphe Brongniart and adopted by many European botanists, 
which, recognizing that most apetalous flowers are reductions or 
degradations of polypetalous tj'pcs, intercalates the Apetalic or 
Monochlamydeai among the l\>lypetalai. Butfchis has never yet 
been done in a satisfactory manner, or without sundering orders 
which should stand in contiguit 3 ^ 

697. It should be borne in mind tliat the natural system of 
botany is natural only in the constitution of its genera, tribes, 
orders, &c., and in its grand divisions ; that its cohorts and the 
like are as yet only tentative groupings ; and that the putting 
together of an}' or all tliese parts in a system, and especially 
in a lineal order, necessary as a lineal arrangement is, must 
needs be largely artificial. So that even the best perfected 
arrangements must always fail to give of themselves ijiiorco than 
an imperfect and considerably distorted reflection of the plan of 
the vegetable kingdom, or even of our knowledge of it.^ 

1 In the first place, the relationsliips of any group Cannot always* be 
rightly estimated before all its members are known and their whdle stnu't- 
ure understood ; so that the views of botanists are liable to be modified witli 
the discoveries of every year. The discovery of a single *j)lant, or of a point 
of structure before misunderstood, has sometimes changed materially the 
position of a considerable group in the system, and minor alterations are 
continually made by our increasing knowledge. 'I’hen the groups which we 
recognize, and distinguish as genera, tribes, orders, &c., ale not always, and 
perhaps not generally, completely circumscribed in naturg, as we are obliged 
to assume them to be in our classiffbation. This might be expected from 
the nature of the case. For the naturalist's groups, of whatever grade, are 
not realities, but ideas. Their consideration involves questions, not of thiiujs, 
between which absolute distinctions might be drawn, but of degrees of resem- 
blance, which may be expected to present infinite gradations. Besides, al- 
though the grades of affintty among species are most various, if no% wholly 
indefinite, the naturalist reduces them all to a few, and treats his genera, 
tribes, &c., as equal units, or, as distinguished by characters of about equal 
value throughout, — which is far from being' the case. And in his works 
he is obliged to arrange the groups he recognizes in a lineal series ; but 
each genus or order, &c , is very often about eqfaally related to three o*t foui 
others : so that only a part (ft the relationship of plants can in any way be 
indicated by a lineal arrangement. 
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. ()98. Even the gi’cat classes cannot be arranged in a single 
line, beginning with the highest Pha}nogams and leaving the 
lowest in contiguit}^ with the higher Crj^ptogams. The Dicoty- 
ledons take precedence of the Monocotyledons in rank. Yet a 
part of them, the (lymnosperms, are much the lowest of all 
known rhiunogams as regards sim[)licity of floral structure ; 
and through them only is a connection with the higher Cryp- 
togams to be traced. The Monocotyledons stand upon an iso- 
lated side line, and have no such simplified representatives. 
In placing the latter class betw'een the Dicotyledons and the 
Acrogens, the chain of affinities is widely sundered. If, yield- 
ing to a recent tcndenc}', we raise the Gymnosperms to the 
rank of a class, iand jdace it between the ]VIonocotyledons and 
the Acrogens, then the much nearer relationship of G 3 'mno- 
sperrns to Angiosperms through Guetaeeae and Loranthaceie is 
not respected. (GOG, &c.) 

G91). Nor can the angiospermbus Dicotyledons be disposed 
lineall}" according to rank. The apetalous and achlamydeous 
must be the lowest. Some are evidently reduced forms of P 0 I 3 ’- 
potalm or t*ven of Gamo[)etalae : the greater part cannot without 
violence be thrust into their ranks. The Gamo[)etalae, especially 
those with much floral adnation, should represent the highest 
type;, the organs being at the same time comidete and most dif- 
f(‘rentiated from the foliar state. If a natural series could be 
formed, these would claim the highest place, with the Composite 
•perhaps at their head. In the Candollean sequence, tho}^ occupy 
t4ie middle ; and the series begins, not without plausible reason, 
with cn’ders having generally complete blossoms, and such as 
most freely and ob> iousl}' jnanifest the homology of their organs 
with leaves, then rises to those of greater and greater combi- 
nation Ofiid complexity, and ends with those plants which, with 
all their known relatives, arc most degraded or simplified b^^ 
abortions an(P suppressions of parts w hich are represented in the 
complete flow<^r. These arc [ow in structure, equally whether 
w^e regard them as reduced forms of higher types, or as forms 
which have never attained the full development and diversifica- 
tion which distinguish the nobler orders. 

700. Actual classifications, in their leading features and in 
thiir’ extension to the cohorts, orders, &:c., must be studied in 
the systematic works where ^hey are brought into use. In 
these are the applications of the principles which are here 
outlined. A separate ^volume of this text-book should illustrate 
thef stinicture, relation^, and most ijpportant products of the 
phflenogamous natural orders, as another is to illustrate the 
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cryptogamous orders. A synoptical view of tlie* great (fi vi- 
sions only, as at present received and named, is appended. 
Definitions and characters may be sought in the present and 
preceding chapters. 

SERIES I PIIiENOGAMOUS OR FLOWERING PLANTS. 

Class L DICOTYLEDONS. 

Subclass I. ANGIOSPERMS. 

l ) tl \ 1. J\>L\rErALOUS. 

Dio. 2. Gamouetalous. {^hvopetaloas.) 

Dio 3. Apltalous. 

Subclass IL GYMNOSPERMS. 

Class IL MONOCOTYLEDONS. 

Div. 1. Spadiceous. 

Div. 2. Petaloideous. 

Dio. 3. Glumaceous. ^ 

SERIES IL CRYPTOGAMOUS OR FLOWERLESS PLANTS. 

Class III. ACROGENS. 

Dw 1. Vascular. (Ferns and tlieir allies.) 

Dio. 2. Cellular. (Mosses and Liverworts.) 

Class IV. TIIALLOGENS OR THALLOPIIYTES. 



:i^H:YTOGItAPHY, 


845 


CHAPTER X. 

PHYTCXaiAPHY* 

Sr.fTioN I. Xomi:n< LATfi?!:. 

701, PiiTTOfiRAniv is the <l(*jmrtinent of hotany v\hi(‘h relates to 
the deseri[)tion of i)laiits. 'i'liis iiieludcs names aiifl terms, also 
figures and sign#, as well as eliarActers and detailed descriptions. 
It (comprises two sorts of names, one used to designate organs 
or modifications of organs, the other to distinguish plants or 
grou[)S of plants. The former is Glossology or (to use the more 
common but less proper word) Terminology, The latter is prop- 
erly Nomenclature, 

702. Names of Plants w’crc ^at first only generic names. The 
language of botany being Latin, and the plants which the old 
hei’balists knew being mostly European, their scientific names 
were mainly adojited fi om the ancient Romans or, through Latin 
litemturp, from the Greeks. Ex. Qncrcus,, Pninus^ Rosa,, Rubus,, 
7'rifoUnrn ; and of Latinized (ireck names, Agrostis,, Arlstolochia,, 
Colvliicum,, Melilotus, To the classical names others were 

•added from time to time ; as, from the Latin, Bidens,, Corivallaria,^ 
Dentaria ; from the (5 reek, Anacardium,, Glycyrrhiza,, Loranthus,, 
&c. 5^ome barbarous or outlandish names w'ere early adopted, 
such as AUiagi^^voxu the Acabs, and Adhatoda and Nelumbo from 
India*. These are mostly such as w ere or could be conformed to 
Latin ; fis Datura and Rlhes from the Arabic, and later Thcea and 
Coffcea, Of American aboriginal names, HarUy Gnaiacum,, and 
Yucca are examples. Some ancient namc‘s of plants commem- 
orated distinguished men. Ex# Asclepias,, Euphorbia,, Lysimachia,, 
Pceonia, 'J'ournefort and his contemporaries resumed this 
practice, and named plants in memoiy or in honor of distin- 
guished botanists. Ex. Begonia,, Bignoniay Ccesalpima, Fuchsia,, 
Gerardioy Lobelia ^ Lonicera,, Magnolia, ^ 

1(703. When among plants of the same name or kind diflTerent 
species were known, these wc»e distinguished hy annexed epi- 
thets. For example, among the Pines there were : Pinus syU 
vestrisy vxdgaris ; Pinu^^lvestris,, montana altera ; Pinus sylvestris,, 
montana tertia ; Pinus sylvestris maritima,, conis Jir miter ramxs 
adhccrentihus ; Pinus maritima minor ; Pinus maritima altera,, &c. 
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And as the number of known species increased,* so did ‘the 
length of the phrases which were needed for their discrimina- 
tion. These ditlerentim,” thus used as specific names (the 
nomina specifica of Linumus) , became extremely cumbrous. It 
was about in the middle of his career that Linnmus suggested 
what he called trivial names {nomina trivialia) for the specific 
name, consisting of a single word ; and in the Species Tlan- 
tarurn, in 1753, lie carried this idea into full effect in Botany. 
The step was a simple one, but most important ; and Linnmus 
himself, who generallj" did not underrate his services to science, 
seems hardl}^ to have appreciated its practical value. ^ 

704. The Binomial Nomenclature in Natural History, thus 

established, first separated the tiame of a plant* or of an animal 
from its diagnosis, descriptive phrase, or character, and reduced 
the appellation to two w’ords, the first that of its genus, the sec- 
ond that of its species. The generic name very nearly answers to 
the surname of a person, as Brown ox Jones; the specific answers 
to the baptismal name, as John or Janies, Thus, Quercus alba is 
the botanical appellation of the 'White Oak ; Quercus being that 
of the genus, and alba (white) that* of a particular spedies ; while 
the Red Oak is named Quercus rubra ; the Scarlet Oak, Quercus 
coccinea; the Live Oak, Queicns ; the Bur Oak, Quercus 

macrocarpa: Magnolia grand i flora Large- flowered Magiiglia ; 
M, macrophglla^f Long-leaved Magnolia, and so pn. The name of 
the genus is a substantive, or at least is a word taken as a substan- 
tive. That of a species is mostly an adjective adjunct, always* 
following the generic name and in the same gender.'* This conf- 
bination of generic and specific name is the name of the jitant.'’ 

705. By this system, not only is the, name of the plant reduced 
to two words, but a comparatively moderate number of words 
serves for the complete designation of more than 120,000* plants,^ 


^ Moreover, he may be said to liave adopted rather than originated the 
idea; for single-worded specific nameswvere used half a \;entury previous 
by Bachniann, alias Rivinus. 

* It is to be noted that the classical Latin names of trees are all feminine, 
therefore Quercus albUy Pinus rigida, &c. 

3 The name of a subgenus is sometimes written in between the two parts 
of the plant’s name, as Prunes {Padns) Virgininna, This is the name pf the 
plant and something more. In addition to the name of the species, that^of 
the variety or even subvariety is sometjpies added. 

* Alphonse DeCandolle several years ago estimated the known species of 
Flowering Plants^t between 100,000 and 120,000. The larger number may 
perhaps include the higher orders of the Flow^i^ess series. In the pre^nt 
state of our knowledge of th0 lawer orders of Cryptogams, no close estimate 
can be well formed of the actual number of species. 
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in a mannei^which avoids confusion and need not overburden the 
memory. The generic part of the name is peculiar to each 
genus. The specific adjunct is not available for more than one 
species of the same genus, but may be used in any other genus. 
They are so widel}^ tluis employed that the number of specific 
may not exceed that of generic appellations. 

700. To render this system of nomenclature most serviceiiblc 
for the ready identificatioii of such numb(u*s of plants or groups, 
and lor the clear and succinct presentation of or reference to 
what is known and recorded of them, rules are indispensable, 
and conformity to admitted rules is a manifest dut}’. Such rules 
wdre systematically formulated first ])y Linnmus, in his Funda- 
menta, Critica, •and Philoso[)hia Botanica, chiefi}’ for generic 
names, some of them being of the nature of law’s, some rather of 
recommendations. The most important of tliein remain in full 
force, while iiiaii}^ of the more particular rules restricting the 
choice of names have been abahdoned. The code was judi- 
ciously revised (in his Theoric Elementaire) by DeCandolle 
“ who was ruled by the idea of having the law of priority prop- 
erly respehted,’’ was criticall}* considered by Bindley in his In- 
troduction to Botany, and has of late been reformulated by 
Alphonse DeCandolle under the sanction of a Botanical Congress 
helci at Paris in 1807.^ 

707. Rules foi; Naming Plants. These ‘‘should neither be 
arbitrary nor imposed by authority. They must be founded on 
•considerations clear and forcible enough for every one to com- 
prehend and be disposed to accept. The essential point in 
nom(Mf(;laturc is to avoid or to reject the use of forms or names 

^ Lois cle la Konicnclature^lotaniquc, etc., Geneva and Paris, 18()7. In 
the Eiffylisli edition, translated hy Weddell : Laws of Botanical Nomenclature 
adopted \)y the International Botanical Congress held at Paris in August, 
18()7, together with an Historical Introduction and a Commentary, London, 
Reeve & ('!o., 18(f8. The Laws, simply, were reprinted in the American Journal 
of Science and Arts, J iily , 1808. A few special points have been more recently 
discuss(*d hy varmus critics, especially in the Bulletin of the Botanical Society 
of France, and in that of the Royal Botanical Society of Belgium. See like- 
wise American Journal of Science and Arts for Septenjber, 1870, and August, 
1877 ; also, Bentham in Journal of the Linnean Society, xvii. 180-108, in which 
a just distinction is indicated between changing a well-c‘stablished name and 
giving a new name to a new plant. Sec American Journal of Science for 
April, 1870. 

Mention should also be made of^ Strickland’s Report of a Committee on 
Nomenclature to the British Association in 1842, of Agassiz’s classical preface 
on the nomenclature of genera in his Nomenclator Zoologicus, and of Dali's 
tlugongh and welLdige8te(\Tteport of the Committee on Zoological Nomen- 
clature to the American Association for thtf Advancement of Science, 1877, 
— these dealing primarily with zoology. 
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that may create error or ambiguity, or throw confusion into 
science. Next in importance is the avoidance of any useless 
introduction of new names. Other considerations, such as 
absolute grammatical eoiTectncss, regularity or euphony of 
names, a more or less prevailing custom, respect for persons, 
&c., notwithstanding their undeniable importance, are relatively 
accessory/ (Alph. DeC’andolle, 1. c.) 

708. The following arc universal rules lli scientific nomen- 
clature ; — 

1. Names must be in Latin or be Latinized. Those from the 
Greek (wliich arc more and more abundant, owing to the faeilit}’ 
of this language for compounding) take Latin form and termina- 
tion.^ Those from modern irr other than eldfesical lanjiruasies 
should at least have a Latin termination.''^ Hybrid names, 
namely, those formed by the combination of two languages (at 
least of Latin and Greek), should not be mad(‘.® 

2. For each plant or group there can be only one valid name, 
and that always the most ancient, if it is t(* liable. 

3. Consequently, no new name should be given to an old plant 
or group, except for necessity. That a name may lie bettered 
is no valid reason for changing it. 

700. Names of Genera are substantive and singular, of one 
word ; and the same name cannot be used ibr two gtniera of 
plants.^ Play be derived from any source whatever, from 


1 Thus, words ending with the Greek os generally change it to us, and with 
on to urn, A rule not always observed ; for while we have ‘ Kjutlnulnun and 
Oxi/dcndnim, Linnaeus himself variously wrote Lmodmdnim and Liriodendron, 
lihododcndmm and Rhododendron ; and the Greek form now prevails, 

2 In this as in other cases, some exceptions are weK established by 
custom, but they ought not to be extended. The rule as to Latinization is 
restricted as respects orthography by the necessity of preserving modern 
commemorative names in a recognizable form. 

® But we cannot change numerous old names for this fault, such as con- 
vohmhidcs, fumnrw>des, remunetdoides, and srirpoides (llioug)i they ought to 
have been convoJndhia, ranunndina, am} st^rpina) ; and modern botanists have 
not scrupled to append the expressive and convenient Greek terni-o/<fr« (sig- 
nifying likeness) to generic names not of classical origin. Ex. nhuiihides, 
hixoides, daralfioides, fuehsioides, (fcutiamides, Jobelioules, fournefortioides. In Eng- 
lish, some liyhrids will i)erpetuate themselves, as for instance termino/ofj//, 
centimetre, viiUi metre, tteouj'orratc:/, &c. 

* Very many, indeed, are adjectives used as substantives, as Arenana, 
Clararia, Saponaria, Tmpatiens, JTrientalis, rami even Gloriosa, Mirahdis, &c. 

Some two-worded generic names anterior to Linnaeus, such as Dens Leonis, 
Vitis Id(m, Bursa Pastoris, remain for sections an(l species, but not for gen- 
era. When two words are confluent into one, fluey arc not objectionable, 
as Laufocerasus, Carlemania (coifimemorating Charles Leman, Carolus Le- 
man us), &c. 
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pFominenfc dr peculiar character or appearance, from localities, 
from the names of persons (espcciall}' of discoverers), from 
indigenous or vulgar names, or even from arbitrary combina- 
tions of letters. Unmeaning names, if not in principle the best, 
are never hiisleading. The main requisite is that the}' should 
be euphonious, not too long*, and that they should be adaptable 
^to the Latin tongue. Characteristic names, when possible, are 
among the best ; sflph as Saugninaria for an herb with red juice, 
IJcematoxylon for the Logwood tree, Lithosparmum for a plant 
with stony seeds (or seeming seeds) , Myosiiriis for a plant with 
gynoeciurn resembling the tail of a mouse. Names of this sort 
do* not always hold out well ; for Chrysanthemym^ so called from 
its golden yellow^blossoms, nowlms many white-flowered species, 
Polyyala is wholly destitute of milk, and many species of Con- 
volvulm do not twine. Neat anagrams are not bad, such as 
Brown’s Tellima for a genus nearly' related to MUella, Personal 
generic names are wholly proper when dedicated to botanists, 
especially to the discoverer of the plant, or to other naturalists, 
or to persons who have furthered botanical investfgation or 
exploration. Ancient names of this kind have been mentioned, 
also some of those which commemorate the earlier botanists. 
(702.) At present, almost every devotee of the science is thus 
comine in^orated, from Linrneus and Jussieu downward. In 
forming such names, the name of the [)crson, cleared of titles 
and accessory particles (thus Cundolha^ not DecandoUeq) ^ takes 
the final -a or -/a and becomes feminine; and its orthography is 
preserved as far as possible, making only necessary concessions 
to euphony and to the genius of the Latin language.^ 


The’Linnsean canon forbade the use of the same generic name in botany 
and zoology, — a rule now impossible to maintain. Perhaps we cannot pre- 
vent the duplication of pha;nogamous names in the lower Cryptogamia. 

^ Tlius, we *m.iy write Lcscuria instead of Lesquereuxia, although Mkhaiixia 
is the form for the genus dedicated to Michaux, however pronounced. The 
genus dedicated fo Strangways is written Stranvivaia (although Stramjwaysia 
might have been tolerable) ; to Andrzeiowsky, Andreoskia : to Leeuwenhoek, 
Levenhookia (although the elder DeCandolle restored all the vowels), &c. 
As specimens of overdone simplification, there is GundcUa, named for Gun- 
dclsheimer, and Goodenia, named for Bishop Goodenough, although Gimdels- 
h'lmcrq would not in these days bo objected t(% and Goodenovia is faultless. 
Ye^the names having been so introduced into the science should remain, 
fixity being of more importance thjin perfection. Mistaken orthography 
of the name itself may, however, be set right. Brown’s Lechemwltia is Les- 
chenaullia^ NuttaU's Wisteria (named after Dr. Wistar) iy Wistaria. The 
rul^j, laid down in the cb^'e as drawn up by Alphonse DeCandolle is : 
** When a name is drawn from a modern la;ighage, it is to be maintained 
just as it was made, even in the case of the spelling having been misunder- 
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710. The et 3 *mologj of a new genus should alwaj's be given. 
Of the Linnaeau restrictions, one holds, viz. that the names of 
genera are not to end in -oid^s, as man}’ of the older names did. 

711. Names of Species are commonl}’ and b}’ preference adjec- 
tives, agreeing vvitli the name of the genus, and expressive of 
some cliaracter, habit, mode or place of growth, time of flower- 
ing, or commemorating the discoverer, first describer, or some, 
one otherwise connected with its history. '^'•Thiis, in tlic genus 
lifnnuicukis^ R. bulbosus is named from the bulb-like crown or base 
of the stem ; R. acris^ from the acridity of the juice ; R, sccle- 
ratus (the accursed), in reference to the same property ; R^ repens^ 
from tile creeping habit of the stems ; R» pusillns^ from gendral 
insignificance ; R, aquatUls^ from its growing "In water ; R> ni^ 
vaUs^ from living near eternal snow ; R, PennsyJvanicus, from 
country or State whence it was first made knowm to botanists ; 
R, Bonplandinnns^ in honor of Bonpland, one of the discoverers ; 
and so on. More cornrnonlv, wdien a tliscoverer or investigator 
of a species is commemorated in the name, this is a substantive, 
in the genitive, as Ranunculus Nuttallit\ i. e. the Ranunculus of 
Nuttall, instead of R. NuttalHanus^ the Niittallian Ranunculus. 
Yet the latter form is preferred when the species is named in 
honor of some one who did not discover nor treat of it (which 
should seldom be) ; but this distinction is a custom rather jthan 
a rule, and the form of the commemorative name may be settled 
1)}’ euphon}’ or convenience. In an}’ case, the personal name 
should have a capital initial. 

712. Many specific names arc substantives, ’ occasionally ’a 
common substantive, as SteJlaria nemorum (of the groves), Con- 
volvulus septum (of the hedges), Cacsia punnlio^ (the dwarf); 
more commonly it is a substantive proper name, and this usu- 
ally an old generic name reduced to that of a species. Ex. 
Ranunculus Flammnla^ R, Thora^ and R, Cymhalaria ; also Lirio- 


stood by the author, and justly desefving to he criticised.” But this is 
somewhat too absolute, since it is allowed that obvious errors in the con- 
struction of names of Latin or Greek .derivation may he corrected, provided 
the cliange does not affect the initial letter or syllable, and that no ancient 
names are to be disturbed. 

The clause that forbids^changos in the orthography of ancient names, 
even to make them classical, is a very proper one. The botanical Lfttin 
of Tournefort, Linnasus, Jpssieu, aneV their contemporaries, has by pre- 
scription rights which botanists are bound to respect. Wherefore Pyrus 
is the botanical name of the pear-tree, notwithstanding the classical Pirus* 
So Imm, as a specific name for a smooth plants ^and as distinguished Ijpom 
Uvisy a light or slight one fixed by long botanical use, although only 
levis is classical ; and it is unnecessary to change Ranunculus acris to R acer* 
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dendron TMpifera^ Rhus Toxicodendron^ Dlctamnm Fraxinella. 
These proper specific names take a capital initial letter.^ Karcly 
siicli a name is in the genitive ; as Heterotheca Chrysopsidis^ mean- 
ing a species of Ileterothcca with the aspect of a Chrysopsis. 

713. 8[)ecific names should be of a single word. Some few 
are compounded, as pnrpureo^cceruleum ; and some of ancient 

^origin (once quasi-generic) are of two words. Ex. Panicum 
Vrus golli^ Capsellof^Hiirsa pastor/ Taraxacum Dens leonis, 

714. A specific name cannot stand alone. It is nothing 
except as connected witli the genus to which it pertains. A 
Japonica by itself is wholl}^ meaningless, A plant is named by 
thd mention of its generic appellation followed b}^ the specific. 

715. Names Varieties^ Tlwise are in all particulars like 

specific names. !Many are specific names reduced to a lower 
rank. The varietal name is written after the specific, thus: 
Raniincubts Flanitnula^ var. reptans^ and R. aquatUis^ var, tricliO'^ 
phylhis. Varieties of low grade nfeed not be named. They may 
be designated by numbers, or by the small letters of the Greek 
alphabet, «, |S‘, &c. When the varieties are marked a and (3, 
the first iA su[)posed to be tlie t\*pe of the s[)ecies, or both to 
be cquall 3 ' included in the common character. But when the a 
is not used, the varieties rank as deviations froiji the assumed 
t 3 q)q of the species. Varieties of cultivation, half-breeds or 
cross-breeds, and the like, should have only vernacular names, 
at least not Latin ones such as ma}’ be confounded with true 
^botanical names. 

• 71G. Names mf Hybrids are difficult to settle upon any com- 
plete ??3'stcin. When of unknown or uncertain parentage, they 
have been named in the mginuer of species, but distinguished by 
the sign X prefixed. Ex. X Salix capreola. Hybrids of known 
parentage arc named by combining the names of the two pa- 
rents, thus : aS'. purpurea X dnphnoides, or X pur p urea- daph- 
noides^ for a ?ross between S. purpurea and S. daphnoides, of 
which the firsh^supplied the pollen to fertilize the second. The 
counterpart hybrid is X daphnoideo-purpurea. 


1 In respect to the initial of googp*nphical specific names, being adjec- 
tives, *such as Americana, Canadensis^ Vi^yiniaj/^a, Earopceaf Anplica, usage 
go'^ernS, and this is divided. But the elder DeCandoIle, who ruled in all 
such matters in the preceding generation, always employed the capital in- 
itial, and two generations of DeCandoIle follow the example. Most English 
authors until recently and some continental ones adopt t^is usage ; and it 
accords with the genius ofVhe English language, in which we always write 
European, British, American, &c., with a capital initial. Of late it is a usual 
practice to write such geographical specific names with a small initial 
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717. Tho Fixation and Precision of Karnes. The name of, a 
plant is fixed by j)iil)lieatioii, and takes its date from the time 
when it is thus rnatlo known to botanists. 

718. A genns or other group is published when its name 
and characters ^or the dillerences between it and alb other such 
groups) arc piintcd in some book, journal, or other adequate 
vehicle of publication, which is placed on public sale, or in 
some equivalent way is distributed among cr within the reach 
of botanists. A printed name without characters, and charac- 
ters without name, do not amount to ])ubIication.^ 

719. A species is not named unless it has assigned to it both 
a generic and a specific; name. It is not published until it is 
made known, by name and characters (or by ‘name along with 
sufficient information as to its characteristics), in the manner 
aforesaid. (718.) Adequate distribution, among botanists and 
public herbaria, by sale or otherwise, of a collector’s or distrib- 
utor’s specimens, accompaniect by printed or autograph tickets, 
bearing the date of the sale or distribution (that is, publication 
by named ExsiccattB in place of printed descriptions), is held to 
be tantamount to publication. ^ 

720. Characters, references to date and place of publication, 
and the like, holong to bibliography or particular phytography, 
not to nomenclature ; but proper identification of names requires 
that the name of the author and the time and medium of pub- 
lication should 1)0 taken into account. Anterior to the binomial 
nomencfiatiire, the botanical name of the common tall Buttercup 
w’as Ranunculus pratensls erectus acr/ 5 ,” according to Bauhin, 
in his Pinax, p. 179. Under the new nomenclature, which re- 
duced the specific part of the plant’.s name to one word, this 
became Ranunculus acris in Linnaeus, Species Plantarum (e-d. 1), 
p. i)o4 ; and a brief character gave its distinctions. In later 
w'orks it has been more fully described, in some illustrated by 
figures. The citation of these works arranged in chronological 
order (or in some order), with reference to voh:me, page, and 
in some cases figures, is the bibliography of the plant.® A bot- 

1 Names may be communicated, in manuscript or otherwise, by the pro- 
pounder to an author who may make them known by publication ; but the 
date of the genus or other ^oup is that of actual publication. 

2 This does not cover all the conditions of publication, since it does lot 
specify the characters (and the sanie^may be said of a published figure, 
with analyses) ; but, on tho'other hand, it conveys to the competent person 
receiving the saipe all this information and more: so that it should carry 
the rights of true publication as against any author to whom such names 
are or should be known. Tiiat is, such are not in the category of “ unpub- 
lished names,” which generally ought to be left untouched. 

8 For good examples of bibliography, sec such detailed >vorks as Dc- 
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anist, in refdlring to this or any other plant, might cite any work 
which describes it, or none at all. Ranunculm acris by itself, 
• as it happens, would lead to no ambiguit3\ Not so with many 
names. For the accurate indication of the species, it is gcuierally 
needful, or ‘highly convenient, to specify at least the name of 
the author who first published the adopted api)ellation. So we 
^write I{aiu(7iru]us acris^ Liun.^ oi* //., the abbreviated name of 
Linnrpus.^ lT(‘re we*have the name of the plant, and the bibli- 
ogra[)hy reduced to its initial. To this, further citation and 
•other references ma}’ be added or not, as the particular ease 
requires. But, so far as citation or reference [)roceeds, it should 
siin*[)ly state the histor^' correctly and eleaily. 

721 . When a ^)ecies is said to •be of Linhivus or DeC'andollc 
or Bentham, it is simply in(‘ant that the adopted name of the 
plant (consisting of the generic and specific parts together) was 
•first ))ublished by this author. Some other author may have 
named it diffei’cntlv, and even earlier. The earlier name may 
have been discarded because the specific portion of it was un- 
tenable, either on account of j)reoecupation or for other valid 
reasons. Or the later author ma}' have differed from the earlier 
in his views, and have referred the plant to some other genus. 
As instance's of the first, Euphorbia uemorf/ihs^ J)arL^ is a good 
speeV.‘'^i first named by Darlington in his Flora Cestrica. But 
the name of Euphorbia nenioralis had already been applied to 
and was the recognized name of a dillerent species of the south 
Of Europe. Whereupon, as the North American species had 
lift other trivial name, a new one had to be given to it ; anil it 
w^as nahied E, DarlhKjtonii^ in honor of the discoverer and first 
describer. The common Milkweed of Atlantic North America 
w\as named by Linmeus Asclepias Syrinca, As this plant is not 
indigenofis to any part of the Old World, and does not at all 
inhabit Syria, this trivial name is not merely faulty but false ; 
so it w’as changed by Decaisne into A, Coriiufin in commemora- 
tion of an ante-^anmeaii botanigt wdio collected it in Canada and 
gave the first account and figure of it. As an instance of the 
second, take the pretty little ix^rnal plant Atiemoiie thullctroides. 
Z., meaning an Anemone resembling a Thalictrum. When it 
was seen that the essc'iitial characters weje rather those of Tha- 
lictium^ the iilant was placed in the latter genus. This was first 
done in Michaux’s Flora ; and s# the accepted name is Thalictrum 

Candolle’s Systenui Vegetahilium, and Screno Watson’s* Bil)Iiop:raphical 
Indt*^ to North American ^I^Stan}', in the Sniithsonian Miscellaneous Col- 
lections. • ' 

i For Abbreviations of Authors’ Names, sec 385. 

23 
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anemonoifks, Michx.^ ineaning an Anemone-likc Th^tlictrum, and 
Miehaiix is the authority for this name. The names ’which for 
any reason are superseded become Synonyms} (755.) 

722. A later author may circumscribe a species or a genus 
differently fj-om the originator of the name. To rt greater or 
less extent, this must continually happen in the course of time. 
Hut Riciniis cornmnnis^ Linn.}' stands unmoved b}’ the sub- 
sequent admission of various species (known or unknown to 
Liniueus) and the final reduction of all to one by a thorough 
monographer. So does Sileue GalUca^ Linn.^ although S. quin-' 
(jnevulnera^ Linn,., of tlie same date, is reduced to it. Th(*re is 
no sufheient reason for writing Myosotis., Brown, or Oynoglossnm., 
Brown., because this author refdricted the liinitt^ of these genei-a ; 
nor to write Gilin^ Benili,., because Hentham vastly^extcnded 


1 Tile synonymy is an essential i»art of tlie biMiograpliy or scientific 
history of a genus or species. BuUsynonymous and admitted names oiiglit 
to be kept distinct. Keeping this principle in view, — also the decisively 
aftirined doctrine of the founder of our nomenclature, that the specific name 
is a nullity apart from the generic (so that only the combination of the two 
makes the name of the ])Iaiit, as trul)* as the constituent hal/es make the 
scissors), and bearing in mind the fundamental imjiortance and absolute- 
ness of the rule that no ne\v names ought to be made where there are tena- 
ble old ones, — tbe student need not be misled by the confusing (bowcviT 
specious) innovation countenanced by many zoologists and some botajjiists, 
and wbieh bas of late years been very fully discu^sed. ‘ 

The true rule is ; “ For the indication of tbe name or names of any group 
to b(‘ accurate and complete, it is ncc<'ssary to quote llic author who first 
published tlic name or combination of names in question.” (A. DC ) Thus, 
L<onlice thaliriroides, Lorn , fulfils tbe condition, excejit where a reference lO 
tlie work as well as the name of tbe originator of the name is demanded. 
Then tbe citation would continue, Sjhc. JH. .‘112,” and might be further ex- 
tended. In the Flora of Micliaux, tliis plant was treated as distinct from 
Leontice in genus ; and some botanists adopted this view, wdiile ofliers of 
equal autliority did not. Those who adopt Michaux’s genus name tlie jdant 
Cdulopin/llxm Mtchx. 

Now’some naturalists quote for tbe species tbe author who originated 
tbe trivial appellation even when transferred to another genus. They 
would adopt tbe genus Caulopbyllum, yet write : CaulajmijUuni thalirtrolihs, 
Linn. Ov else they w^ould avoid direct talsification of the facts by adding 
(sp.), tjiis being explained to mean that tbe specific part of the name only 
was given by Linnams. Then, as this omits all mention of the original gen- 
eric part of the name, others add this in a parenthesis, and wwite: “ Cfoih- 
phulhm thalktroides {Lwn.'.xib Leontice) Michx.}' or Caulophyllum (Michx.) 
ihalicfroides, Linn, sub Leontice'* or ^^CauJophyllum {Leontice, Linn.) ihdKclrUdes, 
Mickx." All such endeavors to mix rynonymy with nomenclature appear 
to bo faulty in principle and unwdeldy in practice. In the most abbreviated 
form, they state^that wdiich is not true : in the others, they impair the sim- 
plicity and brevity of the binomial nomenclatiin:'. It is all but certairig^hat, 
if the genus Caulophyllum'hkd been published in the lifetime of Linnaeus, 
he would not have adopted it. 
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the comprehension of this genus. Yet in their proper place 
such changes may be indicated by pro parte or char, mufa- 

* and the like, — useful qualifying statements, 
but no part of the name. 

728. Jixactness requires that when a group is changed from 
a higher to a lower rank, or the opposite, the name of the 
•author who made the oliange should be quoted.^ lie alone is 
responsible for it. * But this rule has only recently been strictly 
observed. 

721. In transferring a species from one genus to another, its 
s[)ocific name must be preserved (with alteration of the gender, 
if ne(‘d be), unless there is cogent reason to the contraiy. It 
must necessarily*be changed wheti there is already in that genus 
a species of the same name ; and then synonymous names of 
the transferred species have their claim in order of date. But 

* whatever name is first employed ynder the accepted genus, b(‘ing 
unobjectionable, should hold, even against an older unobjection- 
able one coming from a wrong genus. This is an applic.'ation 
of the stringent rule that no needless names should be created. 


1 Tlui>, PotvritiWi C<ntnilef}sis, X., var. simpler, Ton. Grat/, and not of 
JSIicliJiiix, for it is the >])eeies P. simplex, Midtx. Gcum, subgen. Sft/lipus, 
Ton Gipi/, not of Jlo f., for it is the genus Sft/Upvs of Ralinesque, who 
neither made the subgenus iior approved it. Bo, also, for the genus Labur- 
num ue write ''Lahuruum, Griseh.P* for even if it exactly corresjmnded with 
sect. Laburnum of LeCandollo, tlie latter is not a group of ecpiiva- 
leiit rank. 

But, as to genera and subgcncra, this precision should not be insisted on 
for time? quite anterior to the recognition of such rules and of their need. 
i>ponp(l<fri<i began with I’ersooq as a suhgenus iii the year 1805, and this 
date has been assf^ned to the genus, although it was taken uj) as such only 
in 1810 ]>y^l*resl and in 1824 by Bartling. 

^ Thus, ill the case of an older sjiecific name being known, as that of 
C/tifopsis saliijua, 1km, recognized as Pipnonia linearis. Gar., though Don ought 
to have ailojited the latter trivial name, yet as he did not (and the rule was 
not then really ii^ force as now), there was no need for the introiluetion 
of a third name, Ghilopsis linearis, “Bo, again, an Indian Grass was 

first named and described by IVilldenow as Coix arundinacca, then named 
by Roxburgh as Coir harhata, and entered in Sprengefs Systema witli 
Willdeiiow^s character as Coix Ktxmipii. All these names were defective 
as referring to a wrong genus. Brown corrected the error by creating the 
new gc^is Chionachne, and selected Roxburghl^ specific name as the one 
most generally known and the least liable to misinterpretation ; and Brown's 
Chionachne harhata is therefore the fitst correct name ; for which Thwaites 
afterwards substituted Chionachne Kanifjii, an entirely new and useless name, 
which falls by the law of jyjprity. It should be well boAe in mind that 
every new name coined fat an old plant, without affording any aid to 
science, is only an additional impediment.** fientham (Notes on Euphorbi- 
^eae, in Jour. Linn. Society, xvii. 197, 198, November, 1878). The following 
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725. Names of Sabgenera or of other sections d? genera are 
like those of genera ; indeed very many of them, and the most 
fitting, are old geneiic names which have been comprehended ' 
in the genus by I’eduction. Unlike genera and higher groups, 
however, sections, when of Greek derivation, may properly take 
the termination in -oides^^ and the typical section may bear the 
name of the genus with the prefix Eu,‘^ Sections need not beo 
named at all, and only those of comparativefy high rank should 

is a farther extract from the same protest against the practice “of creating* 
a new name in order to combine an old specific with a new generic one ; 

“ In Perns, the wanton multiplication of ill-defined or undcfinable genera, 
according to the varied fancies of special botanists, has had the effect of 
placing the same species successively in several, sometimes seven or eight, 
different genera ; and it is proposed to maintain for the specific atipellation 
the right of priority, not only in the genus alone in which it is placed, but 
in the whole of the genera to which, rightly or wrongly, it has been referred. . 
This has been carried to such an extent as to give to the specific name a 
general substantive aspect, as if the generic ones were mere adjuncts, — 
a serious encroachment on the beautiful simplicity of the Liniuvan nomen- 
clature; and it is to be feared that there is a tendency in that direction in 
phainogamic botany. When a botanisf dismembers an old gtfnus, the rule 
requires that he should strictly preserve the old specific names in his new 
genera ; and, when he has wantonly and knowingly neglected this rule, it 
may be right to correct him. But where a botaniht has established what 
he believes to be a new species, and has therefore given it a netv' namfc% the 
changing of this name after it has got into general circulation, because it 
has been discovered that some other botanist had previously published it 
in a wrong genus, is only adding a synonym without any advantage what- 
ever, and is not even restoring an old name; for the specific adjective is 
not of itself the name of a plant. ... A generic name is sufficiently in- 
dicated by one substantive ; for no two genera in the vegetable Ttingdom 
are allowed to have the same name; but fqr a species the combination of 
substantive and adjective is absolutely necessary, the t\^o-worded .specific 
name is one and indivisible; and combining the substantive of one with the 
adjective of another is not preserving either of them, but creates an abso- 
lutely new name, which ought not to stand unless the previous ones were 
vicious in themselves, or preoccupied, or referred to a wrong genus. It is 
probably from not perceiving the difference between making and changing 
a name that the practice objected to has been adopted by some of the first 
among recent botanists.” Bentham, 1. c. 

J A genus could not properly have one of its sections called by its own 
name with the addition of -o/V/es or -e/w?.s, as Asteroides or Asterojms, for it 
is senseless to declare that an Aster resembles an Aster ; but sectional names 
of this composition may b% excellent for sections of other gener^t 
pressing analogy or resemblance. Latin generic names used for sectional 
ones properly take the addition of -elld^ov dm, or -astrum. 

2 The prefix Eu (Greek for much, very, or true), prefixed to a generic 
name of Greek origin, is the proper designa^cgi of tlie typical section of 
that genus, meaning the grgun which should bear the generic name if «uch 
genus were divided. The rule against hybrid names should in strictness 
exclude this prefix from Latin names, but it has not always done so. 
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have substantive names. Designations, however, are conven- 
ient for lower sections ; and the i^ime of a leading species 
may be used, in the plural ; as Aster ^ section Amelli^ and sect. 
Concinni, ISubgenera need not agree in gender with the genus 
they belong to. When written with the name of the plant, 
the subgeneric name is parenthetically' inserted between the 
•generic and specific appellation. Ex. Pyrus {Mulus) coronaria. 

726. Names of Tribes, Orders, &c. The names of all groups 
superior to genera arc adjectives [)lural, and witli few excfep- 
’ tions arc the names of genera lengtheni^d by' some adjectiv e 
termination. Ex. From Rosa, Rosece^ Rosacece, Rosales; from 
JVJy rtus, Myrtece^ Myrtacece^ Afyriales ; from lierberis, Ikrheridece ; 
from Tamarix, ^Tumaricinece ; jft-om Salix, Saliccce^ SalicinecE. 
The sii))staniive Plantce being understood, the groups are Rose- 
oiis, or Rosaceous, or Rosal plants, &c. 

, 727. Tribal Names, and names of whatever grade betw'eon gen- 
era and orders, are formed by' adding to the root of a generic 
name a final ’■eee. Ex. Rosece^ Phaseoleoiy Antirrhlnece^ Oxalidem, 
&c. Some SLibtribes take the^name of the tribe with the prefix 
as dftiphaseoleoi for thkt subtribe of the tribe Phaseolem 
which comprises the representative genus Phaseoliis. Tribal 
names may take the same prefix, as Eucccsalpinece for the tribe 
of Uie spborder Ctesalpineai which contains the typical genus 
Ctesalpinia. 

728. Ordinal Names are formed in the same w*ay', but with a 
preference for certain terminations which may denote their rank, 
esi)ccially that of -acece, — as Rosacece^ Myrtacece^ CucarUtacece^ 
meaniiig Rosaceous, Myrtaceoiis, and Cucurbitaceoiis plants. 

72i). The n^raes of what vv'e now call natural orders, as 
sketched or a(lopted by Linnmus, were mostly descriptive, such 
as Ensafee^ Spaihacece^ CoronaricB^ Papilionacece ^ Coniferce^ Amen- 
tacece^ Umbelh^ce ; but a few took their names from genera, as 
Orchldece^ Liliacem, Jussieu, with whom the sy'stem of natural 
ord(‘rs properly^began, had no suborders, tribes, or any such gra- 
dation of groups to deal with. IJis one hundred ordinal names 
are some of them of the descriptive kind, as several of the above, 
also Leguminosm^ Corymhiferce^ &c. But the greater part are 
simply plurals of generic names, such n^Asparagl^ Junci^ Lilia^ 
Mm<s^ Or chides^ Lauri^ Convohidi^ Ericee^ Acera^ Cacti, To a 
few was given the lengthened termination in -ece,, as Polygon 
Solanece^ Berberidece^ Caryophyllem ; to some, tlie termination in 
-accee, as in Oickorac^^ Campanulacece^ Ritbiacece^ Ranuncu^ 
lacece^ Malvacem^i Tiliacem^ Cucurhita^ea. Subsequent authors 
have necessanly changed all names which were plurals of gen- 



358 


PHYTOGRAPHY. 


« • 

era ; and the strongl}' prevalent tendency has been to give the 
termination in -acece to all such ordinal names, and to restrict 
this termination to orders. Lindlo}' insisted upon making this 
an absolute rule even for names not formed from generic appel- 
lations ; but this will not be adopted. 

730. In the first place, several large orders which have been 

known from the first b}' such characteristic names as Cruciferce^* 
Leguminosce (and its Papilionacece) Guttiferce^ Umhelii- 

fer^e^ Composite ^ Lahiaice^ CitpuUferce^ and Conifer also Pafmece 
and Graminece^ FiUces^ and even Aroidece and Ficoidece^ will retain ' 
these appellations ; but no new ones of the kind wdll be made. 

731. Also, names formed from genera which do not well take 

the termination in ’■acece may hh allowed as orddts to retain their 
natural form in -idecs, -ariece^ and the like. Ex. Tamdri$-> 

cinece^ Scdicinece, Scrophularinece^ Berberidece^ Lentibulariece. AVe 
may prefer for the sake of unij^rmitj’ to w’rite Salicacecc^ Berheri^ 
docece^ Lentihulariacect^ and Scropliulariacem (as we should write 
Violacece) , but this form cannot be insisted on. On the other 
hand, a termination in -acece has Ijcen allowed in the^ names of 
certain tribes to avoid excessive itemtion of vowels. Thus, for 
the tribe of which Vernonia is the leading genus, authors write 
VernoniacecB^ to avoid Vernoniece^ which ends with four vowels. 
Spinea and Staphylea are the types of tribes, for which tlie names, 
if they followed the rule, would be Spirceece and Staphgleece, 
ending one in five the other in four consecutive vowels. Some 
avoid this b}'' writing Staphyleacece and Spirceacece, Others write 
Staphyhee^ but this is only the plural of the generic name. * 

732. A few orders or other groups took their names long 
ago from superseded generic narae^. Ex. Ca^yophyllacece or 
Caryophylhce^ Onagracece or Onagrariece^ and Lentibularied* 

733. Names of Cohorts are distinguished hy the termination 
in --ales. This was proposed b}^ Lindley, and js adopted by 
Bentham and Hooker in the Genera Plantarurn. Ex. Ranales,^ 
ParietaleSi^ Malvales^ Rosales^ Passiflorales^ &c.,*^most of them 
founded on the names of representative genera and orders. 
Euphony requires some to take other terminations. Ex. Poly- 
galin< 2 y Caryophyllin<E, 

734. Names of Classef and other great divisions are pbirals, 
either adjective or adjective nouns, expressive of the fea'^l^ng 
character. Ex. PolypetQlce^ Ganmpetalfe^ Apetalce ; Angiospermm 
and Gymnospermce ; Dicotyledones and Monocotyledones, The 
names of the two great series or sub4fIngdoms, following the 
analogy of the Linnaean •classes, end in -fa, and are Pheenogamia^ 
or Phanerogamia^ and Qrypiogamia, 



GLOSSOLOGY. 


859 


Section II. Glossology or Terminology.^ 

735. This is nomenclature as applied to organs or parts and 
their modifications. The actual botanical terminolog}^ owes its 
excellence in the first place to Linnaeus, and then to DeCandolle. 
The Theoric Elemeiitaire of A. P. DeCandolle (tiie first edition 
• of which was published in 1813) is still classical authority, and 
until recently' haS^^’ceeived few additions as regards terms need- 
ful in plueiiogamous botany. 

730. The fundamental rule is that each organ or part shall 
have a substantive name, and that modifications of organs shall 
be designated by adjective terms. These names or terms should 
be as precise as^iossible : each dbject ought to be known by only 
one’ name, yet S3Tionyms arc unavoidable ; and no term ought 
to be used with two different meanings. The word flower^ for 
instance, must not be used for a cluster of flowers, however it 
may imitate the appearance of one, nor for the corolla or other 
portions of a flower. Still, some terms have to be used in two or 
more senses, to be determine(} onlj^ by the connection, or else as 
having both a special and a more general meaning. Leaf (fo- 
lium) is a notable instance. A bract, to go no farther, is a sort 
of leaf; and the imperfect stamens of a Catalpa-flower and 
Peiitstemon are stamens, although likewise called staminodia : 
these are liable to be called sometimes b}" one, sometimes by the 
other name. But, liowever frequent such ambiguities may be in 
’morphological treatment, thc\yare usuall}’ avoidable in descriptive 
f)otany, in which terms are held to their more special or partic- 
ular sense. Yet no rule can absolutely determine whether leaf 
or liract, braejb or braetk*!-, is the proper term in man}- cases. 
Morebver, substantive names must also be applied to certain 
mere modifications of the same organ. In the same family, a 
simple carpe^, differently modified in fruiting, is an akene in a 
Ranunculus, a follicle in Aquilegia, a berry in Hydrastis and 
Aetata ; while**in another family an additional line of dehiscence 
makes it a legume. Moreover, in this latter famiW it is called a 
legume when it is not dehiscent at all, and even wdien it becomes 
a drupe ! Arbitrary rules cannot absolutely fix technical any 
more, than ordinary language. * 

Experience and judgment must determine what modifi- 
cations of organs should be if?garded as a kind, and bear sub- 


^ Although the former Is^thc better name, the latter is well establishefl in 
use as an English word, and perhaps it needfndl be objected to, inasmuch as 
the Latin terminus comes from the Greek r4pfji,a, of the same meaning. 
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stantive instead of merely adjective names. Butf the former 
should not be unnecessaril}' multiplied. 

738. The classical language of scientific botan}* being Latin, 
all the organs of plants and their principal diversities are desig- 
nated by a Latin or Latinized name. Modern languages have 
also their own names and terms. Greatly to its advantage, 
English botanical terminology has adopted and incorporated 
terms from the Latin and Greek, with slight changes, not obscur- 
ing the identit}^, thus securing all their precision, and rendering 
the simple botanical Latin of descriptions of easy acquisition to 
the English student. 

731). In a text-book like this, the principal names and teiViB 
ai)plied to organs and their leading modificati(^is, as also those 
which relate to their action (physiological terms) , or to our study 
of them (didactic terms, such as phytography, phyllotax}^ glos- 
sology), are defined and illustrated in course. There remain 
the more numerous and \fxxmVcharacterlstic terms, chiefly adjec- 
tives, applicable to more than one or to all organs, and which 
conqiose the greater part of glossology. These, which DeCandolle 
arranged systematically with much elaboration, mify best be 
reached by a glossary or dictionary, such as that at the end of this 
volume, which comprises the substantive terms likewise. 

740. From characteristic adjective terms are derived ^the 
greater number of specific names of plants ; of which, therefore, 
the glossary may elucidate the meaning. 

741. Capable as the existing system is, it cannot in singles 
words define all observed forms and gi'ades, nor well avoid 
various ambiguities of meaning. Some defects of the lii’^jt kind 
are remedied by combining with a h^^phen two congruous terms 
to denote an intermediate state. Ex. ovato-lanceolatus^ or, ovate^ 
lanceolate^ for an outline between the two. Also a tern> may be 
qualified by the prefix sub^ in the sense of somewhat, as in sub- 
rotundas^ siibcordatns (somewhat round or slighll}’ Ifeart-shaped) , 
or diminutives (such as integrlusculus)^ or superlatives {integer- 
rimus) or other strengthened forms (such as perangnstus) mu}" 
be emploj’ed. Among terms of more than one form of meaning 
are such as calycinus^ which may mean, according to the context, 
pertaining to the calyx, or of the appearance of calyx ; cyntosns 
may mean in cymes, or bearing c^j rnes, or in the manni^ a 
cyme ; and paleaceus may mean provided or beset with chaflT, or 
resembling chaflT in texture. Often the form of the word should 
distinguish the^ense ; as foUatus^ furnis^jd with leaves, 

with abundance of leaves, yhile foliaceus may mean either bar- 
ing leaves, or properly of leaf-like texture or appearance. 
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.*742. Absence of an organ or quality may be expressed by 
means of a prefix with privative signification, as indehiscent^ not 
dehiscent, exannulate^ destitute of a ring, apetalous^ without 
petals. But the Greek privative a should not be prefixed to 
Latin words, nor the Latin sub to terms taken from tlie Greek. 

743. When the Latin i)reposition ob is prefixed to an adjective 
term^ it means obverselj^ ; thus obcordatiis is cordate iu versed, 
that is, the bim^ler end wdth its notch at the apex (instead of 
the base) of the leaf or other plane organ. 

Section III. Description. 

744. Under 4his head ma}" bQ conveniently comprised all that 
relates to the form of the exposition, in botanical terms, of the 
difi'erenees by which the species and groups of plants are distin- 
guished and recorded, the structure exemplified, and tlie liistoiy 
or bibliography^ indicated in sy’stl^matic works or writings. Lin- 
rueus, in the Thilosophia Botanica, treated these topics under 
tlie head of “ Adumbrationes.” 

74 o. Descriptions may«b5 full and general, comprising an 
account of all that is known of the structure and conformation 
of a plant or group, or rather all that is deemed worth recording, 
or J;hey may' be restricted to what is thought most important. In 
the former, the description is independent of all relative knowl- 
edge, or takes no notice of relationship to other plants or groups. 

• The lattm* intends to portray the species or group in its relations 
•to oth(*rs, and to indicate the difierences solely^. Exhaustive 

descriptions of the former kind are seldom drawn up, but partial 
or supplemeiitaiy ones a^e common. Descriptions of the latter 
kind, when reduced to what is essential or diflerential, arc termed 
Charaolers^ or the Character^ of the group so described. There 
arc all gradations in practice between characters and descrip- 
tions ; but the distinction should be maintained. 

740. Charitfiters are specific, generic, ordinal, &c. They' are 
the different ice, or marks which distinguish a group from any' 
related group of the same rank with which it may' properly be 
compared. According to the occasion and purpose, they may' 
specify' only the few'est particulars which will serve as a diag- 
n^gjif or they may be extended to all the known constant difier- 
ences between two or more related species, genera, orders, 

1 The former would answer to what have been teriyed differential char- 

• alters, the latter to characters. Linnaeus divided (generic) characters 

into factitious, essential, and natural; by thei farmer denoting any difference 
which may effectively distinguish between any two groups brought arti- 
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What is now termed the specific character was the silhcific name 
with Linnanis and his piedecessors ; what we call the specific, 
Linniuus called the trivial name. (703.) 

747. Subordination of characters and the avoidance of vain 
repetitions require that as far as possible — regard being liad to 
the form of the work — the ordinal character should contain 
only what is needful to circumscribe it, and to exhibit clearly 
its morphology; that the characiters of tribes fjrc^ther divisions 
should not reassert any portion of the ordinal character, nor 
the gcaieric character that of the superior grouj>s ; and so of the 
sections and subdivisions of all grades doun to the s])ecies. 
Equally from the specific character should be exclud(‘(l evefy 
thing which belongs to the generic, or is comiA>n to its rela- 
tives generally, or has been already specified in the section or 
its subdivisions. So, likewise, of the varieties under the S[)e- 
cies. This can be clone only ])y so arranging tlie species as liest 
to exhibit their relationships, ftiat is, by bringing together or 
into proximity those of greatest resemblance in all r(‘spect», 
or in the more important respects. What these are, and how a 
just subordination of characters is to be appreluMuled, cannot 
be taught by rules, but must be learned by ex[)m*ienc(‘ and 
from the critical study of the classical botanical w'orks. ‘No one 
is competent to describe new plants without such stmjy, i^nd 
without a clear conce[)tion of the position which a sup[)osed 
new species should occupy in its genus, or a genus in its orden*. 

748. Characters of orders, genera, and of all intermediate ' 
groups, are drawn almost witliout exception from* the organs o^ 
fructification. In the description, these jiarts are mostly ‘taken 
in order, beginning with the calyx aixl ending wij.h the ovary, 
the fruit, seed, embiyo. But, as to the orders, some wi-iters* pre- 
fer to preface these proper cluiracters witli a general skbtch of 
those derived from the vegetation, which, albeit of less syste- 
matic value generally, are often very characteristic of particular 
families. Rubiacem, for examplc„are known ])y*their opposite 
entire and simple leaves and intervening stipules, along with a 
few floral characters ; Sarraccniacefe, hy tubular or i)itcher-like 
leaves, along with a certain combination of a few other charac- 

• t . 

ficially together, as they might be in an artificial key, and as very^^' # } 
genera often were in his sexual system ; py the second meaning the distinc- 
tions, the fewer the better, which will separate a group from its nearest 
relatives ; by the t^ird, all real marks of difference, i. e. all afforded by the 
organs of fructification, which only were taken ih|o account for gentTa, 

Upon the construction of this «atural character Linnaeus prided himself, 
and justly. These are the characters in his Genera Plantarum. 
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ters, and on. Wliei’c brevitj* is aimed at, such external and 
obvious characters, followed by a few diagnostic marks, may 
practically take the place of a full enumeration of particulars, 
man}’ of which may be common to other orders, though not in 
the sanm * combination. Generic characters always commence 
with the calyx or most external of the lloral organs and i)rocecd 
to the ovary, thence to the fruit and seed, and end with subsi- 
diaiy (but ofUfii no less diagnostic) particulars furnished by tlie 
vegetation and mode* of growth. 

711). Detailed descriptions of species, as distinguished from 
t(‘chnical charaetta-s, commence with the root, and proceed in 
orcU'r to the stem, leaves and their parts or appendages, inflor- 
escence, bractsf flowers, (‘alyx, Corolla, stamens, witli lilament, 
anther, and pollen, tlie disk, if any, gymecium and its ])arts, 
ovules ; then the Iruit, se(‘d, albuiiKui, if any, embryo and its 
parts. Ihit descriptions of this^sort in most w’orks and in ordi- 
nary cases arc partial and subsidiary, comprising only certain 
details supplementary to or in ampliiicatioii of the charact(‘r of 
the s])ecies oj* genus. In condensed works, such description is 
wholly omitted, or is reduced to a few specifications which do not 
readily find their way into tlui character'. 

ToO. Specilic characters lusually follow the same order of 
enumei’^ition, from root to seed, so far as the several organs are 
mentioned ; and in Latin the phrases are (‘xpressed in the abla- 
tive (*aso. Ihit these particulars are often very conveniently 
])refaced by statements ajiplying to the w’hole plant rather than 
^to any one organ ; and these arc given in the nominative, and 
agrc'c^with the name in g(*nder.^ 

7ol. Linn}:yus require(> that neither the essential character of 
a gemus, nor a sp(*cific character (liis nomen specijicurn) , should 
exc(‘(‘d* tw(*lv<» words. Latin characters take fewer w’ords than 
English. But this arbitrary rule is wholly out of date. Yet 
such characters should be brief and diagnostic : otherwise, their 
advantage is •fost, and the difitinction between them and d(*scrip- 
lions disappears. In monogra[)hs and floras, the desirable 
brevit}', or such as tlie case admits, is s(‘cured by proper group- 
ing under a subordiiuitioii of sections, subsections, and other 
sub(Jivisions.‘'* ^ 



1 Ex. “Xei^kta Cataiua: cnicta, data, cano-pubescens ; foliis petio- 
Jatis,’’ etc. In English, these adjectives without any substantive expressed 
will be,scen to belong, as here, to “ plant” or ‘dierb ” understood. 

— In the Synoptical Fl^fa of North America, such a system of successive 
divisions is thoroughly carried out. And, i^tlie specific diaracters are by no 
means short, it is mostly because nearly all separate descriptive matter is 
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752. rQuetuation. In proper descriptions, and ift characters 
of genera and of higher groups, the account of each organ fornis 
a separate sentence ; and in Latin tlie terms are in the nomina- 
tive ease, except subsidiarv [)ortions, which are often thrown 
into the ablative. Excepting the latter part, the adjective terms 
are separatetl by commas. A specific character is always in (^ne 
sentence. In Latin, its clauses are mainly in the ablative ; and 
much diversity prevails as to the pimetiiation.^’'sSubgeneric and 
other sectional characters arc commonly framed like those of 


(lisj)onscHl with : consequently various i)artieulars are adiled to the clnr- 
aeter which do not strictly belong to it. In Beiithain’s great Flora Anstra- 
licnsis, also in English, specific cliarsfcters are rei)laced by a characteristic 
synopsis at the liead of each genus; and a terse description under eaeh 
speeies completes the account. More»)ver, Bentliain, in recent works, such 
as his revision of the Gomis Cassia, also that of the Mimosea^ which liave 
Latin characters, writes tliese in the liominative ease and each member in a 
separate sentence, in the descriptive form, abinidoning the long-used abla- 
tive form. 

1 Linnieiis employed only the comma in the speeifie elmraotor, along with 
a subsidiary use of the colon in a manner very unlike its ordiiiary use in 
punctuation, making it a point of less value than the comma, 'fbus, 

“ Ctir.N'oeoDirM alucm foliis rliomboideo-triangidaribus (Tosis poslico 
integris : siiminis oblongis, racemis erectis.” Spec. PI, ed. 2, f>10. 

Here, while the two main moinbers of the sentence are separated by a 
comma, a subsidiary portion of the first member, relating to the ii]>pennost 
leaves, is separated by a colon. LinnaMis employed the colon in the same 
way in giiieric characters. This anomalous usage* is now abandoned, lint 
most authors have follow'd! the Linna^an pattern in distinguisliing tlie prin- 
cipal members by commas onl}’, so that these become the only points in the 
specific character, however complicated that may be. Thus, 

“ KAN'i:\crLL.s Aeniis (Linn. Spec. 77U) foliis puheseentibus suhglahrisve 
palinato-partitis, lohis inciso-deiitalis acutis, summis linearilus, eaule en^eto 
plurifloro subpubescente, pedunciilis teretibus, ealyee subvilloho, eafpellis 
luucronc siib^ecto terminatis ” DeCandolle, Ih’odromns, i. ilU. 

Tliis is the punetuation tbrongbout tlie Prodromus and in most eonlem- 
porary systematic works. Its imperfection is sliown in theabove-eited speci- 
men. The primary incinbcrs of the sentence, wdiicli cliaracqerize the leave.s, 
stem, peduncles, calyx, and cairpels, are distinguished by tlie same grade of 
punctuation which serves for the parts of the first member, viz. the lobes 
of the leaves, and for a still subordinate portion, viz. tlie form of the u})per- 
most lobes. This want of subordination is to be remedied by the use of 
semicolons between the principal members, and of tlio conirna.s onlyj^pr the 
secondary ones, — a punctuation now not uncommon, and wliicli is 
in the recent first volume of tlie Monographiae Phanerogamaruin of 
Candolles, which supplcnients the Prodromus. Tlie portion of that volume 
contributed by Dr. Masters better exemplifies this than does the rest of the 
volume. For the latter sacrifices the advantage of the change by the inser- 
tion of commas between each ad jective of a conVi6uous ablative phrase 
“ Smilax laurifoJia ; limbis foUoAim oblongis vel ovato-oblongis, cormceis, 
3-5-nerviis, subtus pallidioribus,” etc.), where they are generally deemed 
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genera. O the members may be united in one sentence, but in 
tiiat case the principal ones are best separated by colons. 

753. Should a point intervene between the specific name and 
that of the author cited? The practice varies. But, if the name 
is Latin, the comma is superfluous ; for the abbreviated name of 
the author is supposed to be in the genitive, and to read thus : 
Jianiincnhis repens Lhnioii. Still, since when the author’s name 
is cited in full is never written in the genitive, and since in 
English the comma is normally required, it seems on the wliole 
proper to insert it. 

754. In citations, the classical practice is to separate the refer- 
eilces from each other aiul from the name by periods ; thus, 
‘‘ Anemone cylihdrica^ Gray, Ann. IS'. Y. Lye. 3. 221. Torr. & 
Gray, El. 1. 113,”^ &:c. It is becoming equally customary to 
separate the several citations ])y semicolons, thus bringing all the 
reierenc(‘s under one name into one sentence. The bibliograifliy 
of a species or group of species \Hiich a descril)er or other author 
has to refer to (witli more or less fulness, according to the form 
of his work) is to be sought partly under the admitted name, 
and partly in the 

755. Synonymy. This includes all other than the admitted 
names. Kx. Hiphopeltls of IMichaux is a synonym of Brasenla of 
Schreber, the latter being the earlier published name. Nertris 
of Schreber is a synonym of Cnhomha of Aublet, the latter hav- 
ing priorit}’. Thallciruni anemonoldes of Michaiix has for syno- 
nyms Anemom thalicfroides of Linnaeus and of many subsequent 
authors who /ollowcd him in referring this ambiguous plant to 
Anemone (721) ; and iiho Syndes?non fhcdlcfroides oT Uotl'mannsogg 
and Anemonella that ictr aides of Spach, who proposed to consider 

siipcrf!iif)us. Tlic preferable punctuation of the character above-quoted 
from tlie Prodroinus would be 

IlAXuxcuLttt? ACRis (Linii.).* folds pubeseentibus subglabrisve palmato- 
partitis, lobis ineiso-dentatis acutis, sumniis linearibus ; caule ereeto pluri- 
floro subpubesCcnlc ; pedunculis^ teretibus ; calyce subvilloso ; carpellis 
nmcrone suberecto terminatis. 

The advantages of tliis style of punctuation will more and more appear, 
when applied to less simple cases. Commas between the ablative adjectives 
are superfluous and confusing. 

English characters, commas arc requireej between the adjectives which 
i y noun. Eightly to express the subordination of characters, the plan 
aflopted in the Synoptical Flora ofj North America is recommended ; tliat is, 
with colons separating the principal members, semicolons for subordinate 
and d^endent ones, and commas between the adjectives^of tlie same noun. 

Watson’s Biblioj^'rttphical Index to North American Botany (where 
this style is adopted) for a general model far the arrangement of synonymy 
and citations. 
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it an intermediate genus between Thalictrum and Anemone, fn 
systematic works, the specific cliaraeter immediately follows the 
name, and generally forms a part of the same sentence ; and is 
followed first l)y citations of authors who have adopted the name, 
and then by tlie synonymy, or as much of it as the plan of the 
work calls for. The synonymous names and the references 
under them should be cited in the order of their publication. 
.But, to economize spaci', all the authorities foiM:he same name 
are brought together into one sentence, and arranged according 
to their date. Also, where the synonymy is not elaborately 
displayed, the various s3'noimns of the same generic name are 
usually placed in consecutive order. 

756. Iconography. The leadwig and most ess^fntial citation is 

that of the author b}’ whom and the work in which a i)lant is 
named and described, and also the work in which it is best char- 
acterized. Among the characterizations, published figures hold 
a prominent place. The citatioh of these is an im})ortaut part 
of the synonymy. The best botanical plates are those which 
give detailed analyses of the parts of the flower, fruit, and seed, 
displaying their structure. » 

757. Habitat and Station are recorded in a sentence or para- 

graph following the name, charactei*, and synonj'iny of a species. 
The habitation is the place, district, or region at or within wiijch 
the plant is knowm to be indigenous, or to grow spontaneously. 
The com[)lete habitat is the geographical range. The station is 
the situation it affects, whether in water, in marshes, on shores, ' 
on hills or mountains, in forests, on open plains, ic. * 

758. Discoverer, &c. To the habitat and station of hewiy 
discovered, rare, or local plants should be appended the name 
of the discoverer or the collectors by wiiom the species has be- 
come known to science, at least wiien the plant is first published. 
Date of discovery should also then be indicated. 

759. Time of Blossoming should be recorded, either the month 
or the season, to which may be added that of the maturity of the 
fruit. When the month or season is mentioned without farther 
explanation, flo waning- time is intended. In a flora, this may 
sometimes be indicated under the genus for all the species. 
In the flora of an extensive region, and in respect to species of 
considerable range in latitude or longitude, the time of floVr^ri^Jj 
differs so widely at the extremes qf the geographical range that 
it cannot well be specihed except in general terms, as spring^ 
summer, autumni &c. 

760. Etymology of NaiiveS|, When a new generic name is pub- 
lished, its origin and meaning should alwaj’s be givea, if the 
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njifure of t\m publication will allow it. So likewise of species, 
except where the source or signification of the name is mani- 
f(‘st. This is commonly the case as respects most characteristic 
specific names, and also those.drawn from station, habitat, and 
the like. 

7G1. Accentuation of Names. The ])roniinciation of botanical 
.names is settled by the rules of Latin prosody. All that is 
usually attempted in those botanical works which take this into 
account is to mark the S 3 ’llable upon which the principal accent 
• falls. This in words of two syllables is always the iirst ; in 
words of three or more syllables, either the penult (the last s^ lla- 
bk? but one) or the antepenult (next preceding syllable). When 
the penult is a lo^g syllabic, it talics the accent ; when short, this 
recedes to the antepenult. The acccmtuation may accordingly 
be suirici(‘ntly indicated by marking the quantity of the penult, 
either long as in Enca^ or short as in Arbutus Gladiolus. Or 
else thi‘ accent may be mai-ked bj’ A proper sign, as Erxea^ Arhiitxis^ 
Gladiolus. An endeavor has been made to represent the longer 
sound of llu; vowel )\y the grave accent-mark, as Erica, and the 
short by flie acute, as Gladiolus, But this plan is encumbered 
with practical difficulties. 

7()2. AI>breviations are required, both of the name of the au- 
thor^ when of more than one or two syllabk's, and of the titles 
of the works cited. There are also the customarv abbreviations 
in the citation of volume, page, plate, <fcc., in which there is 
niothing peculiar to botany. 

• 7G3. The siihple rule for the abbreviation of an author's name 
is to abridge it of all but the first syllable and the first letter of the 
following one (as Lam, foJi Lamarck, Hook, for Hooker), or the 
first t»wo hitters following the vowel when both are consonants 
(as Lhm, for Linnaeus, Juss, for Jussieu, Rich, for Richard). 
Sometimes more of the name must be given, in order to distin- 
guish those b<%iniiing with the same syllable. vSo we write Michx, 
to prevent conAision of the n^yixe Michaux with that of Micheli, 
which, being the earlier, claims the abbreviation Mich.,, and 
Berlol, to distinguish Bertoloni from Bertero. Sometimes a 
much-used name of one syllable is abbreviated, as Br, (or R, 
Br.) fox Robert Brown. Initials or abbreviations of the bap- 
tism^l^name are needed to distinguisfi botanists of the same 
name ; as P.^Brownc in distinction from Robert Brown, Ach, 
Rich,^ Adr, Jnss.,^ Alph, DC.,, to distinguish the 3 ’ounger from the 
oklei^Richard, Jussiein and DeCandoile. Or, where father and 
soil, the abbreviation for the latter nyiy be Juss, fit, ^ Hook. fL, 
or Hook.f,,^ &c. Certain, but ver^' few, well-known and eminent 
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names are abbreviated to a sign ; as L. for Linngsns, DC. tor 
DeCandolle, HBK. for Humboldt, Bonpland, and Kuiith, the 
latter too long after ordinary abbreviation.^ Care should be 
taken to affix the period by which abbreviations may be dis- 
tinguished from full names, such as Don^ Ker^ Bhjit.* 

704. Abbreviations of titles of works follow the same rules as 
those of names, or at least are in no wise peculiar in botany. 

705. Abbi-eviations of the names of organsJ*ollow the same 
rule : CaL for calyx, Cor, for corolla, iStani, for stamen or 
stamina, Pist, for pistilhiin or pistil, Fr, for fructus or fruit, . 
Per. for pericarpium or pericarp, Sem, for semen or seed, are the 
most common. Ilah, for habitat or geographical station, Herh. 
for herbarium, Gen. for genus,,, /S/>. or Spec, for species, Car. for 
variety*, and the like, every one will understand. But some 
abbreviations which are common in botanical wuilings, at l(‘ast 
those in Latin, may need explanation to the elementary student. 
A list of abbreviations is appefide<l. See p. 31)0. 

7GG. Signs. Under this head might be ranked such abbrevia- 
tions as V. V. for vidi v. s. for vidl siccam, to note that the 

w’riter has seen the plant, either aliVe^ or in a dried speCinuui ; or, 
more particular!}’, v. s. s., when it is a spontaneous specimen 
that has been examined in a dried state, and v. s. c., wlieii it was 
a cultivated specimen; v. v. c., when the living plant was seen 
in* a garden only, and v. v. s., when the spontaneously growing 
plant was seen alive. There are also proper signs, of which the 
most common are those w’hich indicate the sexes of blossoms, 
the duration of a plant, and the like. Also the intorrogatioii 
point (?) used to express doubt; the exclamation point ( ! ) to 
indicate the certainty that is given .])y the actual sight of an 
authentic original specimen. Seep. 391. 

7G7. The marks used to indicate the subordination of sections 
under a genus, or in the synoptical arrangement of genera, and 
the like, are not settled by any fixed rule. An approved ar- 
rangement is to cm[)loy the follojving inarks in the given order, 

§ # 44 . The first one, for sections of the highest order, 

takes numerals after the sign. Ex. § 1, and so on. When 

^ As Alph. DeCandolle remarks, the proper abbreviation of the name he 
bears is CmuL But the fcfi*m 7>>C. was very early adopted by the first of 
the illustrious name, and lias been continued for almost three quariA«^f a 
century. Alphonse DeCandolle woulti prefer to write it J).C., but has not 
adopted that mode, nor should we; for DC. and HBK. are convenient ab- 
breviations reduced to siejns. But such forms should not be increased- ^'or 
ordinary names they would be unintelligible. ' ^ ' ' o 

Names which arc not too Joiig, and of which an abbreviation by the ordi- 
nary rule is insufficient, such as Decaisne, should rather be written in full.. 
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such sections arc followed by a substantive name, they arc 
equivalent to subgenera.^ Ex. Phacelia^ Jiiss., § 1. Euphacelia, 
the true or typical Phacelia; § 2. Cosmanthus^ tV:c. 

Sections next in rank to these are marked with asterisks, # lor 
tlie lirst, * * for the second, * * * for the tliiixl one of the same 
rank. Divisions of these have the prefixed ; and so on in the 
same way. Still farther subdivisions may ])e marked by tlie 
‘small letters of tjie alphabet conseeiitively, a, c. AVlum capital 
letters are used for division marks, it is mostl}' for those of a 
high grade. 

708. Floras^ Monographs^ &c. A systematic work describing 
ill pro[)er order the plants of a country or district is generally 
called a Flora, A Flora of a smajl district takes the diminutive 
name of a Florula, A universal work of the kind when it ex- 
tends to the species is a System^ Systema Vegetahillum or Systema 
-Reyni VegetahlUs. The latest completed Systema VegetabiUum 
is that of iSprengel (1825-1828), in five octavo volumes, on 
a very condensed i)lan. A compendious Flora or Sy stema is 
often termed a Prodromus, literally meaning a forerunner or 
preliminary work. But, as, eVeii this is more than most bot- 
anists arc able to complete, the name of Prodromus is now- 
applied to w'orks which are not intended to precede fuller ones 
by the same author. The principal w’ork of this kind is the Pro- 
dronius Syst, Nat, Regni Vegetabilis^ commenced by DeCandolle 
in the year 1824, continued by his sou Alphonse DeCandolle 
(aided by various botanists) to its close in 1873, dow n to vol. 
X 4 'ii., or essentially twenty very comi>act octavo volumes, these 
carrying the w'ork only through the great class of Dicotyledones. 
But the publication of the. monocotyledonous orders has com- 
menceil in a sc’ries of Monographs {^Monographloi Phanerogam- 
arum), .A Monograph is a systematic account of all the species 
of a genus, order, or other detaclied group. 

• 761). Specinfbns of botanical characters and descriptions, cita- 
tions, &c., illmjjtrating this cha^>ter, might be given here. But, 
for those in Latin, the classical works of DeCandolle and others, 
and for the genera those of Jussieu, Endlicher, Bentham and 
Hooker, may be taken as models. In English, those of the 
latter authors, and in the United States the better-knowui 
w ritings^ of the present author, especially" the later ones, ma}" 
be relerred to. . 

% J 

1 DeCandolle in the l*rodromus employed the word §ect. {Sect(o) for 
what auiWers to subgenus og at least to the highest grade of sections ; then 
§ 1, ^ 2, &c., for the next grade below subgenws t and then the asterisk, and 
otlier marks. 
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Section IV. Spect3iens ; Directions for their Examina- 
tion, l^lESERVATION, &C. 

770. Implements. Those necessary for the examination of 
pluenogamous plants, Ferns, and the like, are a simple pocket 
lens, a simple dissecting microscope ; also a sharp thin-bladed 
knife and some needles of various fineness, mounted in han- 
dles, for dissection. 

771. For a single hand lens, one magnifying only from four to 
six diameters is the most useful. A doublet, or a parabolic lens 
of Tolies, of about an inch focus, is better, but much more expen- 
sive. The simple stage-microscope for dissectipp need have onl}" 
two lenses (doublets or otherwise) with large field and good 
definition, one of an inch and the other of about half inch focal 
distance ; and a glass stage of at least an inch and a half in 
diameter. A compound microscope is useful for all minute 
investigation, and is essential in the study of vegetable anatomy 
and of all lower cryptogamic botany. 

772. For making thin slices, a ra 2 jor is the best knife ; for dis- 
section on the stage of the simple microscope, beside needles, 
small scalpels or some of the cutting instruments used by ocu- 
lists are very convenient. But an expert hand is able to do 
almost every thing with a common knife or scalpel atid a pair 
of mounted needles. Slender forceps are almost indispensable : 
those made for the use of dentists are the best. 

773. Analysis. In the examination of an unknown plant 

a view to its determination, its whole structure should be made 
out, so far as the materials allow, before a step is taken to 
ascertain its name and place in the system. In respect to tlie 
stem, its duration and consistence and its internal structure, 
whether exogejious or endogenous, are to be noted. As to the 
foliage, the venation and the phjllotaxy, also the presence or 
absence of stipules, are most ^important. The ^ anthotaxy or 
infloi^scence“"Is to be examined'^and referred to its proper type. 
In the flower, the numerical plan and symmetry, its ground-plan 
and the nature of the deviations from the general or the family 
type, are to be considered ; also the aestivation or arrangement 
of the parts in the bud, the character and extent of coi^escenee 
and adnation ; the manner in which the anther is borne upon the 
filament, and its place- and mode of dehiscence, &c. Note also 
whether, when the blossom is hermaphrodite, the anthers and the 
stigmas mature at the same or at differbht periods. The ‘placen- 
tation and the character and position of the ovules should be 
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determined. *T wo section s of the flower shpjaldbe made : one of 
them vertical and directly through the centre, in the manner of 
•Fig. 336-341, — this will display the adnation, insertion, &c., 
of all the parts ; the other transverse and through tlie middle of 
the ovary, also above the ovary when this is inferior, and if i)Os- 
sible in the unopened but full-grown flower-bud; this, among 
Qther things, will bring to view the aestivation. (Fig. 351, 386, 398, 
&c.) Not rarely» fruit and seeds are to be had at the same time, 
or upon the same specimen, and these are equalh* to be investi- 
gated. In fresh seeds, even those of minute size, the embryo 
ma}" almost always be extracted or brought to ^'icw under the 
micfoscope, either by tearing away the seed-coat with needles or 
by sections with d keen knife. A\^ien hard and dry, the}' have 
only to be soaked or slightly boiled. 

774. Diagrams and also sketches of the parts should be made, 
^uch as those refen’ed to in the foregoing paragraph. Such 
diagrams can be drawn by aii}^ one with a little practice ; and 
they may be made to express the whole floral structure, even to 
the coalescence and adnation.^ But in the process of determina- 
tion the stullent should bewart} of trusting wholly to his diagrams 
and sketches without direct verification. 

775. Dried specimens, when well prepared and in sufiScient 
abundance, in the hands of a skilled botanist are in most cases 
but little inferior to fresh ones. When needed, fiow'ers, or clus- 

•ters of blossoms, or fruits may be detached and prepared for 
examination and dissection by somew'hat prolonged soaking in 
w'Srm w'ater or by a short immersion in boiling w’^ater. This re- 
stores flower-buds and small flow'ers and fruits, or their parts, to 
a condition not essentially unlike the living state. Consequently, 
the Herharium or Hortus slccvs of the botanist is to him more 
essential than the botanical garden, important as that may be. 

776. Herborizing,^ The collector’s outfit will essentially con- 
sist of a Vasculum or botanical box, a Po rtf olio^ a a pocket 

Lem^ and a sn^ll but stoutl}^^dvered Note-book, Some use a 
portfolio only, others the botanical box ; but on a long excursion 
it is well to have both. The former is preferable in most cases, 
except when specimens are collected for the immediate use of a 

^ Soi' tichler’s Bliithendiagrarame (Leipsic, 1872, 1878), an admirable 
work, which may^erve as a model. • 

2 These articles, from paragraph 776 to 802 inclusive, were obligingly pre- 
pared, at the author’s request, by Lyman H. HoYSRADT,*of Pine Plains, 
. New^otk. They form an ^tract or a new edition of a series of notes on 
the subject whicli were published in the Bulfetln of the Torrey Botanical 
Club, in the year 1878. 
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class. When well stocked with i)aper, it is of alnfost unlimited 
capacity; and most plants of delicate texture (as many of the 
smaller aquatics, and those with fugacious or delicate corollas)’ 
need to be consigned directh' to the i)aper in which they are to 
l>e pressed, and to be kei)t meanwhile under some pressure. 

777. The Vasciilum is very useful for holding plants that are 
to be examined fresh, and for thick roots, large fruits, &c. It 
is made of tin, and should be of oval-cylindrica? shape, about 17 
indies long and 4 by G inches wide, and provided with a ligiit 
strap to throw over the shoulder. Tlie lid opens nearly the 
whole length of one of the flat sides (In by 4^ inches, witli one 
fourth inch lap) , is made to fit as close as possible, and fastens 
by a simple spring catch. WlJen no portfolio is\ised, a larger box 
may be required. Plants maj’ be kept fresh in such a bo;c for 
many days. For a several-days excursion, when it is desirable to 
bring home a large number of fresh plants, a tin chest, made some- 
what after the pattern of an old-fashioned trunk, will be found 
very convenient. It should be about 21 inches long, 10 indies 
wide, and 10 inches high to the top of the convex and hinged 
lid, which forms the whole top, and to which a handle is fitted. 

77tS. A good form of Portfolio is made of two pieces of'bindi'r’s 
board covered with enamel cloth, and fastening together with two 
long straps with buckles. Handles similar to those on a carpet- 
bag may be attached for carrying. The usual size of portfolio 
is 18 by 12 inches, but IG^ by 11 J indies may be better, as 
there would then be little danger of making specimens of t(>o 
great length for the herbarium. (784.) Or the back may be of 
soft leather, an inch or so in width, and a light strap and buckle 
at the front edge and at each end. The i>ortfolio should contain 
a good quantity of folded sheets of thin unsized paper, 'similar 
to grocer’s tea-paper, and of a size only a little srnallef than the 
sides of the portfolio. Very thin manilla pa[)er, or what is so 
called, is excellent for this purpose, being sufficiently bibulous 
and rather strong. *» 

770. The specimens as soon as gathered should be laid neatly 
in these folded sheets (called specimen sheets ) , and kept under a 
moderate pressure in the portfolio. The sheets with the spec- 
imens arc afterwards ^transferred to the home press, but the 
specimens should be left continuous!}' in their sheets thftpgh all 
the changing of driers, until cuied. Indeed, thcr specimens may 
well remain in the sheets after drying, until wanted for mounting 
or for exchanging. Fpr fine specimens,- the use of specimm 
paper is ver}" important. ^ Many plants are so extremely deffcate 
and sensitive that they will not bear the least handling without 
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curling and slirivelling, unless thus enclosed : also without these 
sheets much time is lost in transferring small specimens one by 
'one from one driei to another in the drying process. 

780. For digging up roots, bulbs, &e., a small and sharj) 
pointed triangular Trowel or stout knife will answer. One of 
the best “diggers” is made from a laige file. Let a black- 
smith bend the lower half of the blade to a gentle curve, so that 
the point will be about an inch out of the true line. Grind off 
the teeth and re-temper the blade. The total length with 
handle, which is over one third, should be about twelve inches. 
A leather ease mav be made for convenience of carriage. The 
advantages of this strong tool are many,^ 

781. A Note-book should be carried upon every excursion, in 
which the station of rare plants, dates, colors, and various par- 
ticulars which cannot be learned from the specimens, may 
be recorded on the spot, instead of being left to uncertain 
mcmoiy. 

782. For most plants, the best time for collecting flowering 
specimens in the morning, sopn after the dew has disappeared. 
Vespertine flowers have to be secured earlier, or at nightfall. 

783. Care should be taken to have the specimen of the proper 
size, neither too small nor too large, and to comprise all that is 
iieceseary.for complete botanical illustration, — flowers, fruit, 
and leaves, both cauline and radical when possible. Inex- 
p(*ri(‘nco(l botanists suppose that a small sprig, containing a 
flower or two with a few leaves, will answer all purposes as a 
botanical si)ecimen ; but later he comes to know better, and also 
learns that the flower is onl}" one of the component parts of a 
specimen, and uot always tlie most important one. In various 
genera'and orders, the fruit is the most distinguishing character- 
istic, as with the Fotamogetons, the Crucifene, the Umbellifcrm, 
and the Cyper%cem. With many plants the radical-leaves, with 
others the character of the subterranean stem, whether a rootstock, 
tuber, conn, or^ulb, or of the root itself, wdiether annual, bien- 
nial, or perennial, becomes impoitant. Consequently, all the 
organs have their value in an herbarium specimen, and eadi and 
all should receive due consideration from the botanist when col- 
lecting* Specimens may be often seciwed that exhibit both 


1 [There is an English herborizing fl’owel of excellent quality, with blade 
six or eight inches long, less than two inches wide, the sides slightly in- 
curved, the stout shank an inch and a quarter wide, and one sixth of an 
inch 4hick : this forms the wiiole back of the F^dle, the front of which is 
a piece of lignum vitae riveted fast to the steel. It is nearly impossible to 
break it.] 
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flow:ers and fruit in the same plant, or fruit maylbe frequently 
obtained from more advanced plants at the same time. If not, 
fruit must be collected later, as in case of shrubs and trees, of* 
which generally only a branchlet with flowers, or with flowers 
and leaves, can be gathered first. But subsequently the fruit 
and mature leaves, should always be taken, if practicable, from 
the same individual as the flowers. Of dicecious shrubs or 
trees, like the Willows, each species should be represented by 
four pieces : first, the sterile and fertile catkins will have to be 
obtained, and the respective individuals marked, so that later 
corresponding twigs with mature leaves, stipules, and fruit may 
be gathered, and the specimens rightly matched. 

784. A specimen should fie so arranged as to be no larger 
when pressed than can be neatly mounted on the herbarium 
paper. A slender plant not over three feet in height should 
generally be preserved entire^ root and all. This can be done 
by bending or partially breaking it at one, two, or three places, 
and doubling so that the sections will not rest upon each other 
in drying. If broken twice, it may be neatly arranged in the N 
form when put in portfolio. Very large herbaceous plants will 
have to be divided and the pails preserved separately, or, better, 
take a suitable portion of the upper stem, having loaves, flowers, 
and fruit, and a convenient part of the lower stem containing 
radical leaves and with it suflicient root to show whether the 
l)lant is an annual, biennial, or jierennial. Thick stems, roots, 
tubers, bulbs, and the like, should be divided or thinned down 
with a knife, but in such a manner that the original sl\ape can 
be easily made out. 

785. Carices should be always collected whenrthe fruit is full- 
grown, but not so ripe as to fall away. So also should other 
Cyperaceae ; yet it is w^ell to collect also earlier specimens of 
these in flower. Grasses, on the other hand, should generally 
be collected soon after they come into blossom. For when 
mature the spikelets in many species break up and fall away in 
drying. The culm, leaves, and root of Sedges and Grasses 
should be preserved, as well as the inflorescence. The root is 
no less important. Cespitose species should be so collected and 
preserved as to show <.he tufted character. The culms of most 
sedges and grasses act stubbornly when bent for arr^gement 
in i)ortfolio or press, and are not disposed to stay* in place. This 
difficulty is promptly remedied by crushing with the teeth the 
angles made by the bending. Or thesi3 may be thrust thrpugh 
slits of paper. In dryihg Sedges and Grasses, very moderate 
pressure should be employed. 
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•786. Some aquatic plants (Algae especiallj^) are so soft and 
flaccid that, to secure them in their proper shape, the}’ must be 
placed in clear water and floated out by inserting beneath them 
the paper on which they are to remain permanently, either the 
regular mounting paper, or a thinner white paper which when 
dr}’ can be pasted on the herbarium sheet. If likely to adhere 
•to the sheet or drier above them in the press, a piece of oiled or 
stearine paper may be laid directly on the specimens to prevent 
their sticking. Also viscous or glutinous plants which are liable 
to adhere to the sheets enclosing them may be sprinkled with 
Ly^copodium spores, powdered soapstone, or some similar sub- 
stance. 

787. The name of the plant if known, but l\y all means the 
locality and date of collection, with any other descriptive re- 
marks regarded necessary, should be written on a ticket or on 
the sheet when it is put into thq press. Never omit to record 
the time and place of collection, as a specimen of unknown date 
and locality loses much of its value and interest. 

788. D]; 3 ring Specimens. Tjie chief requisite for good herba- 
rium s[)eciracns is the extraction of the moisture from the green 
plant as rapidly as possible under a pressure which obviates 
bi-itthmess. This is to be affected by placing the thin sheets 
conftiining the specimens between layers of bibulous paper, called 
driers^ and applying moderately strong j^ressurc to the pile. 
For driers nothing can be better than thick blotting paper, 

^^xcept that it is too expensive, and the same may be said of 
an English dry ing paper made for the purpose. Equally good 
drier^are made of the thick and felt-like brown paper which, 
aftf‘i\^saturatio*i with coaf-tar, is here largely used under the 
clapboards of wooden houses and under slate-roofing. It is a 
cheap material, and is to be obtained, cut into sheets of 18 by 
12 inches. Qr driers may be made of old newspapers or of any 
soft wrapping J 3 aper, cut or folded to the proper size, and 
stitched (very ^expeditiously b 5 ’ a sewing-machine), or joined by 
eyelet paper-fasteners at two corners, in packages of a dozen or 
more leaves to a drier. It is well to have a large supply of driers 
and specimen-sheets ready for use. 

780. A half dozen or more pieces of thin boards, 18 inches 
long a^d 12 inches wide, should be provided. They are used 
at the top aifd the bottom of the pile when pressing, and also 
for dividing it into suitable sections, especially^ for separating 
thg packages of plan4» which were put into press at different 
periods, and dividing up these packages themselves, if too large. 
For the plants dry better in small sections and with the pressure 
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evcnl}' distributed. Hence it is best to have these Sections not 
over five or six inches in thickness, nor should the pile itself 
be carried too high, never exceeding two feet. Painted binders’ 
boards inav be used, instead of the common boards, to separate 
intc*rior divisions. Some botanists use a kind of lattice made of 
two laj'crs of thin strips or laths, crossing each other. Tliis is 
said to allow free escape of the moisture b}^ evaporation, and so< 
to accelerate drying, as in the case of the wire ptess. 

7‘JO. For giving pressure, various ways have been contrived. 
The Screw-press is convenient and coini)act, but objectionable, 
because it does not follow up the pressure as the plants shrink 
in drying. This objection does not api)!}^ to the Lever-presses^ but 
they are usuall}’ unwieldy. Fortunat(‘ly, one oV the best forms 
of the d lying- press, as well as the simplest and cheapest, is 
merel}^ a board with weights placed on the top of the pile of 
specimens. Here the pressure is continuous, constantl}" follow- 
ing the shrinkage of the plains. The weight on a pile should 
vary from 25 to 100 pounds, according to the nature of the 
specimens and the quantity iu the press. On an average, GO 
pounds is sutficient for most plants’. If much greater pressure 
is used, there is danger of crushing the more delicate parts of the 
specimen, and thereby impairing its scientilic value. For weights, 
bars or masses of iron may be used, boxes filled wiJth sand, 
stones, and the like. 

791. Specimens brought home in the botanical box must be 
placed in such thin specimen-sheets as are used in portfolio.* 
In putting plants in specimen-sheets, whether in portfolio or 
press, it is well to take some pains to spread out the specimen , 
ni^atly ; for a little care now may save much later^ labor. 

ever, with most species, an}' carelessness in this respect can 
be remedied at the first change of driers. But there are some 
plants, previously referred to, so peculiarly sciiisitiye that what- 
ever adjustment they receive must be given at the time they are 
first placed in their sheets. 

792. Although plants can, if necessaiy, be kept fresh for several 
days in box or portfolio, on returning from a collecting trip they 
should be transferred to the home press as early as possible. In 
the transference, particular care should be taken to straighten 
out and remove all folds and crumpling of the leaves, petals, 
fronds, &c., and to arrange the specimen as naturally as possi- 
ble, so as to show the proper habit. Both sides of the flowers 
and leaves shoflld be exhibited. Plantg ^that were put directly 
into press should receive^ this special attention at the first 
change of driers, which on this account should be made within 
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several hotirs afterwards. The stubbornness and elasticity, so 
troublesome in specimens when first put in, will then have 
mostly disappeared, and the whole specimen will be found sufli- 
ciently flaccid to have every part stay as arranged. If this first 
change is* deferred longer than ten or twelve hours, the speci- 
mens of man}" species become too dry for making the alterations 
r(‘quired. At this time small pieces of bibulous pap(‘r may be 
l)laced betw"eeti leaves, or other portions of the plant wiiicli over- 
lap, to prevent moulding or discoloration, and to hasten drying. 
It is wxdl to change these fi-agments of paper w ith the driers fqr the 
first day or tw o : afteiwvards they may remain with no detriment. 

* To have the specimens retain their natural color and 
gcuieral app(‘ar^nc(i, they should*be dried as rapidly as possible ; 
and this result is best secured by frequent changing of the driers. 
'Jliese should be changed at least once a day for tlie first four or 
five days, and afterwards every other day, until the specimens 
are thoroughly dried. But a marked improvement in the speci- 
in(*ns will result from more frequent changes during the first 
day or two. Tlie first day with Grasses, Sedges, and their allies, 
and the first tw’o days witlf most other plants, are of more Impor- 
tance than all the subsequent time. As an experienced collector 
declares: “Two or three changes of the driers during the first 
twenty -Jour hours will accomplish more than a dozen changes 
after the lapse of several days. The most perfect preservation 
of the beautiful colors of some Orchids has been effected 1)y 
heating the driers and changing them every two hours during 
*the first day.” 

71)1 . Heated driers are very efficient ; and the best mode of 
jj<, iting is to ^^xpose theurto tlie sunshine, and bringing them in 
hot to make the change at once, or as soon as possible. 

71)5.* The number of driers interposed between the specimen- 
sheets shou^l depend upon the plants and the frequency of the 
changes : two will suffice wdien the driers are changed very often ; 
but more mus? be employed when the plants are thick and succu- 
lent. Uniform pressure may be secured with large and coarse 
])lants by placing strips of pasteboard or pieces of cotton-bat- 
ting about the sides of the package. Ringlets of cotton may be 
placed about some of the larger flowcr-h(j/ids of the Coinpositic, &c. 

79(?. The time required to dry specimens varies w"ith different 
species and ivith the season p it depends also on the frequency 
of the changes and the temperature of the driers. By changing 
daily, the time is usu(jljy from four or five days to a week. But, 
w*th tw'o changes a day for the first-day or two and with heated 
driers, the process may be completed in half the usual time, and 
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the specimens will be in much finer condition. An &perienced 
collector has no difficulty in ascertaining whether a plant is com- 
pletely cured or not, while to a novice it is often a matter of 
uncertainty. A thoroughly dried plant can be usually told by 
its peculiar hay-like rattle when disturbed ; also by placing tlie 
plant against the cheek. If there is a sensation of coolness, the 
plant is still moist. 

797. If the thick leaves of fleshy plants are ‘immersed for 
a few moments in hot water, the period of desiccation will be 
greatly hastened ; but they frequently turn dark as a conse- 
quence of the immersion. The diying of such plants, and 
l)articularly of the Monocotyledons, may be advantageously ex- 
pedited by placing them between several driers and ironing them 
with hot irons. Small plants may be very neatl}’ dried in old 
books. Very beautiful specimens may be made by placing the 
plant in a tall and narrow vessel, and pouring over it a sufficient 
quantity of clean and diy sand. When the moisture is absorbed, 
it may be flattened in a press. 

798. In shifting the driers of a collection, place the^ package 
to be changed at the left hand on th6 table or counter, the new 
pile in front with its length parallel to the person, — a position 
the most favorable for giving anj" needed attention in arranging 
specimens, — while fresh driers maybe placed at the right hamd, 
or beyond the pile in front. Thus arranged, the sheets of speci- 
mens can be rapidly shifted into their fresh driers. 

799. The moist driers may be spread out in the sunshine to 
dry, or strung on a line in a warm room, or in tlie open air, if 
not too windy. Very moist driers ma}^ be thoroughl}^ dried 
within an hour, if spread in the hot* sunshine. ,Iii inclement 
weather, they must be dried by the fire. 

800. To recapitulate the most important points in good* speci- 

men-making : Use specimen-sheets to hold the j^ants undis- 
turbed during the whole process of drying : use plenty of the 
most bibulous driers, sun-dried an(i heated when practicable : do 
not make the piles too large : make the first shift of driers within 
a few hours, at that time making all needed adjustment of the 
flaccid specimens : change the driers twice a day for the first 
day or two. ^ 

801. For collecting and preserving specimens on a journey, 
or when moving from place to place, some modifiiation of the 
stationary press is requisite. The Travelling-press must be porta- 
ble : acdordingly the pressure is applied strong leather strags 
with buckles. There shduid be three straps, one girding the 
package around each end, and one lengthwise. The top and, 
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bottom, if of thin boards, must be cleated, or compounded of 
'vvood with the grain in opposite directions, or very stout binder’s 
board or trunk- board may be advantageously used. Tliis should 
be covered with coarse cotton or linen cloth, glued fast and well 
painted. While stationary, the pressure may be given by means 
of weights when more convenient. 

802. The ‘Wire press^ now much in use, is a press of this porta- 
ble kind, in which the boards are repla(;ed by sheets of wire net- 
ting, with wide meshes, and surrounded and strengthened b}^ a 
strong but light iron border. Straps with buckles are used to 
Jiold the parts and contents together and to apply tlie pressure, 
as in the ordyiaiy travelling-press. Besides its portabilit}", the 
advantages of such wire presses arc that, in a small w'ay, they 
may serve both as portfolio for collecting and as press for dry- 
ing ; also that, as the drying takes place mainly ly evaporation 
instead of absorption, much les^ paper is recpiired, and tlic trouble 
of changing the driers is saved.* In fair weather, the press filled 
with plants may be hung in the wind or sunshine, in foul weather 
near a Jire. The disadvantage is tliat specimens dried in this 
way are apt to be brittle. To use this system advantageously, 
the botanist should have at least tw’o such presses in o[)eration, 
one for collecting, wiiile the other is in use for drying. 

•803# Poisoning* Dried specimens are liable to the depreda- 
tions of certain insects, especially of their larvje. The principal 
pest is a small browui beetle, Anobiurn paniceum, L. ; the perfe(*t 
ins(*ct does considerable damage, the larva vastly more, riants 
witl^ milky juice, such as Asclepiadete, Apocynaceoe, and Eu- 
])horbia(!ea^ those containing bitter principles, such as (ientians 
and Willow’Si^ and generally such plants or such organs as con- 
tain much protoplasm or azotized matter, are most subject to 
attack. Kammculaccoi, Umbellifcrje, and Corapositic are seldom 
spared ; wd»U? Labiatce mostly escape, probably on account of the 
volatile oil which they contain. Even F erns are liable to have the 
])arts of fructification eaten mw^ay. To a certain extent, the im- 
l)regnation of the herbarium-cases wdth camphor, naphthaline, 
or strong-scented oils, may exclude the vermin. But safety is 
secured only by poisoning. 

80^4. The proper poison is corrosWe sublimate, dissolved in 
strorfg (95 per cent.) alcohol. Drop into the alcohol as much cor- 
« f 

1 Prof. A. Wood socnis to have been the first to call the attention of 
American botanists to t^i^ system, which he has earnestly advocated. 

• An improved form of this wire press, well adapted both for collecting 
and pressing in moderate quantity, is made and sold, at a small price, by 
‘ Paul Roessler, optician, at New Haven, Connecticut. , 
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rosive sublimate as it will take up, then add a trifle more^bf alooliol, v 
so as to keep the solution just below the point of saturation. 
The stronger the solution the better, except that, at full satura- 
tion and where t^opiously used, an etliorescence may sometimes be 
left on the surface of the poist)ned specimens upon the evapora- 
tion of the alcohol. Some add to the solution some carbolic 
acid, at the rate of a fluid ounce to each quart of alcohol. The 
solution may be applied with a soft brush (one with no metal in 
its fastening), or by a dropping bottle, or even the specimens 
may be dipped in the solution placed in a flat porcelain di-sh. 
The brush (using a pretty large and soft one) is the most con- 
venient and ellicient. The moistened si)ecimens should be placed 
between driers and in shallow piles until the alcohol evapoi-atcs. 

80o. Thoroughly poison all specimens before admitting them 
to the herbarium. It is well to poison all specimens whale vm*, 
as soon as they are made or at the close of the botanizing sea- 
son, as well those intended for exchanges as for the collector’s 
own herbarium. 

80G. Keep all specimens bet weep sheets of paper, or within 
folded sheets, not too crowded or overlaid, away from dust, and 
in a perfectly diy iflace, so as to avoid mould. AVlien attacked 
1)}^ mould, the corrosive-sublimate solution should be ai)[)lied. 
A properly dried specimen, duly cared for, should be as Jasting 
as the paper which holds it. 

807. The Herbarium, called by the earlier botanists Hortns 
Siccus^ is a collection of dried specimens, named and systimiat- 
ically arranged. It is indispensable to the working systematic 
botanist, and every devotee of botany should possess, or have 
access to an herbarium containing repiVsentativos />f the [>lants 
of the immediate vicinity or district, if not of the whole country. 
Or an herbarium may be restricted to a particular fanuly of 
plants, made the object of special study. A general hcibarium 
should contain specimens representing all the natural orders and 
as many of their genera and speciesais possible. 

808. The form of the herbarium as to the size of its sheets is 

considerably variable. That of Linnoeus is of the size of fools(‘ap 
paper: this would now be universally regarded as much too 
small. The principal British herbaria adopt the size of b^" 

10 1 inches, which is rather too narrow, rarely permitting two 
specimens of the same species of* any considerable size to be 
placed side by side on the* same sheet. In the United States, 
1G| inches in length by llj in width is ack)ii)ted ; that is, for. the 
genus-covers, the species-pfli>er being a quarter of an inch nar- 
rower. 
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,*809. Th^ specimens representing each species nia}’ either he 
laid within a doubled sheet, loosely (as in some European her- 
baria), or fastened in place by narrow slips of gummed paper 
( which is much better) , or else they may be glued bodily to 
single sheets of strong and stiff white paper. 

810. The former is an excellent plan for a limited collection. 

( It is an advantage that a specimen can be taken up and examined 
on all sides ; tdso, that indifferent specimens can at any time be 
exchanged for belter ones. But a large herbarium on this })lan 
})econi(‘s cumbrous and inconvenient for ready reference and 
coin[>arison. 

’811. The best plan in a large herbarium, and one much to be 
consulted, is id tiUach the specimens completely, by any kind 
of strong and light- colored glue, to single sheets, or rather half 
sheets. Th(» specimens are thus safe from injury under reason- 
a))lb handling, and can be turned over and examined with as 
much facility as a series of ma*ps or engravings. The species- 
l)a[)er sliould be of w'riting-paper stock, or of e(iual firinness, of 
coiiij)act texture, well sized and calendered, and of a w’eight in 
size of fej by llh inches of about 28 pounds to the ream of 
480 flat sheets. The paper should be furnished square-cut on 
idl sides, in the manner of flat cap.” Stiflhess is the great 
defidcr^itum. 

812. In no case should more than one species be knowdngl}’ 
attached to the same sheet. But of very many species there w ill 

* be room for more than one specimen. And specimens from dif- 

* flu ent localiti’es, of different forms, and in various stages of 
flowering and fructification, arc ahvays desirable. The full name 
of th(^ plant ghould be written at the low’er right-hand corner of 
the •shet‘t, or a ticket should there be attached by glue or traga- 
canth paste. Each specimen should have its ticket, similarly 
attached, or a memorandum iq)on the sheet, indicating the hab- 
itat or the special locality, date of collection, name of collector, 
and any othei^ desirable information wdiich the specimens them- 
selves do not furnish. When there are loose flow’ers or fruits, or 
when any of these have been detached for dissection and micro- 
scopical investigation, it is well to preserve them, placing them 
in Ijttle paper pockets or envelopes and pasting these upon the 
sheet?:*lose to the specimen to which they pertain. Sketches of 
parts dissectyed may be drawi> upon the sheet. Notes and mem- 
oranda received wdth the specimen or too extended to be entered 
upou the sheet mayjb^e folded, inserted in suc^i envelopes, and 
iflade fast to the sheet. Many botJiuical collections are distrib- 
uted with printed tickets. These, and all authenticating tickets 
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or notes, should be attached to the sheet near to the specimen, 
they belong to. In view of this, printed and written tickets 
should be of small size.^ A ticket which exceeds four by two 


1 All printing on an herbarium ticket should be in plain type ;* and fancy 
borders, uselessly occupying room, should be avoided. If any border is 
thought needful, it should be of plain lines. It is not desirable to parcel out 
the space on a ticket with separate lines and headings for habitat, date of 
collection, time of flowering or fruiting, name of cullectdr, and the like. 
These particulars may conveniently be entered at the bottom or top of the 
ticket, as may be convenient, leaving the rest of the space free for the name 
of the plant, the authority, and perhaps a synonym. 

Tickets for specimens distributed among other botanists may w'ell liave a 
head-line indicating the source, such as “ ex coll. c. c. rAiiUY,'’ or “ ex herb.” 
or, in English, From the Herbaril^i op^’ the botanist ^tho communicates 
the specimen. The following may serve as an example of a simple ticket 
for the sending out of dried specimens, and of the way in which the ticket 
may be filled out with the name of the plant, its habitat and station, name 
of collector and time of collection. 



EX HERB. A. GRAY. 




For the botanist’s own herbarium, it is well to use a blank ticket with a 
printed heading like the specimen above, but with the “ ex” omitted. ' 
When a considerable collection is made in any particular botanical explo- 
ration or excursion, and numerous or several specimens of the sa'tne species 
are gathered, to be distributed among botanists in the way of exchange or 
otherwise, these are commonly given out under numbers and with a 'printed 
heading to a special ticket. The following is an approved form of such a 
ticket, and of the mode in which it may be filled up in wTitiifg by inserting 
the name of the species, the locality, &c. 


Alpine Flora of the Rocky Mountains. 
Coll. C. C PARRY. X872. 

No. s//. 

e 

Colorado." 
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Irfches is a nuisance ; and those of an inch and a quarter or an 
inch and a half in width and three or four inches in length are 
most commodious. 

818. The sheets of all the species of the same genus, when 
not too numerous, or of a particular section of it, or any conven- 
ient number, should be consigned to one genus-cover. The best 
genus-covers are of manilla-rope paper, the ‘‘ bleached manilla ’’ 
such as that of which tags are made is the neatest article, but 
rather more expensive : they are in whole or folded sheets (pref- 
erably in quarter quires), accuratelj^ trimmed at top, bottom, 
and front edge to the size of IGJ by llj inches; that is, the 
folded slieet as used is a trifle longer and a quarter of an inch 
wider than the j species-sheets it, holds. The sheets to be firm 
enough should weigh or ounces each, or from 45 to 52 
pounds the ream. The generic name should be written in a bold 
hand on the lower left-hand corner ; that is, on the upper face next 
the back : at or near the lower right-hand corner, the name of the 
contained species may be written either with a pencil or in ink. 

814. The genera should be arranged in the herbarium accord- 
ing to some sj’stematic work," and numbered accordingly on the 
covers. 

815. The herbarium must be preserved in close cabinets or 
cases free from the access of dust. Tin eases, just deep and 
wkle enough to receive comfortabl}' the genus-covers, and about 
six inches high, the hinged lid being one end, may be recom- 
mended for a small collection, as they are dust and insect 
^proof, are portable, and may readil}' be arranged on shelves. 

But, for any herbarium of considerable size and continued growth, 
wooden cabinets with weU-fitted doors are to be preferred ; the 
interior of the cabinets being divided into pigeon-hole compart- 
ments, «fully 12 inches wide in the clear and 17 inches deep, and 
not over G inches or in small herbaria not over 4 inches high. 
Into such pigeon-holes, the genus-covers with their contents will 
slide readil}", and ma}' be cqmpacBy stowed avray. An index 
to the genera of each order may be affixed to the interior of the 
cabinet doors, or pasted upon the upper face of thin boards, 
inserted at the beginning of each order. The name of the order, 
written or printed in bold letters, may be pasted upon the front 
edge ff this board, or upon a flap ot card-board affixed to it. 
Moreover, it is well to write ,the name of the order upon each 
genus-cover. 

816. Except in public collections, where fixed cases may be 
preferred, the cabinets should indiviijuall}’ be small, only three 
or four feet high, and containing only two or four vertical rows 
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of compartments. Such cabinets can be increased in niiml)er ds 
required, are portable, and can be disposed in any order, side by 
side or one surmounting another, as may be most convoniemt. 
The doors should be so constructed as to open and shut readily, 
but to close tightly, so as to exclude dust and insects.^ 


1 An excellent plan for small and inexpensive herbarium cabinets, of a 
portable character, is proposed and illustrated by Dr. Parry, in the American 
Katuralist, viii. 471. Kach small case is in fact a plain wooden box, wide 
enough to hold two tiers of pigeon-hole comi)artments, and of any desirable 
height (three compartments high in Dr. Parry’s plan, but double the number 
might be better) : the entire front consists of a pair of doors meeting in the 
centre, there fastened by a flush spring catch; the doors bevelled on the inside, 
with a corresponding bevel on the ca^e, to which they arj attached by out- 
side hinges, so that in opening at a right angle there are no sharp corners to 
hinder the drawing out of the herbarium papers ; also allowing tlie cases 
to stand close side by side, as well as one upon another, without interfering 
with tlie free opening of the doors. These, moreover, may swing quiU‘ back 
against the sides without in any way straining the hinges. For liftijtg, a 
pair of flush handles, countersunk to the level of the wood, may he attached 
to the sides. When the herbarium has to be removed to a distaid place, 
these cases, having no projecting knobs o? handles, will go readily into ordi- 
nary packing-boxes. 
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1. OF NAMES OF BOTANISTS AND BOTANICAL AUTHORS. 


Arh. = 

Acharius* 

Adans. 

Adanson. 

A/z. 

Afzolius. 

Ah . 

Agardli. 

C. Ag. 

C. A. Agardh. 

J. Ag. 

1 J. G. Agardh, son. 

Alt. 

Alton, 

A/L 

AWioni. ^ 

A/tim. 

Amman. 

Anders. 

Andcrsson of Stockholm. 

Andr. 

Andrews. 

Andrz. 

Andrzejowski. 

Anscii. 

Areschoug. 

Arn. 

Arnott. 

Ai'th. 

Arrhenius. 

Asch. 

Ascherson. 

Alhl ' 

Aublet. • 

Bah. 

Babin gton. 

Ball, 

BaWloiiJi * 

Baih. ' 

Balbis, 

BahUo. 

•Baldwin. 

Balj: 

Balfour. 

Barn. 

Barne'Jtid. 

Barr. 

Barrelier, 

Bart. 

Benj. Snjith Barton. 

W Bart. 

W’"- r. C. Barton, nephew. 

Bartr. 

John Bartram. 

Bartr. f 

\Vm. Bartram. 

Bmili. 

Bauhin. 

Beauv. » 

^Palisot de Beauvois. 

Benj. 

* Benjamin. 

Benn. 

J J. I^nnett. 

A. Benn. 

A. W. Bennett. 

Benth. 

Bentham. 

Bfrg^ • 

Bergius. 

.Berk. 

M. J. Berkeley, 


Berkh. = 

Berkhey. 

Berken. 

Berkenliout. 

Bcrland. 

Berlandier. 

Brrnh. 

Bomhardi. 

Btrt. 

hcrtol. 

Bertcro. 

Bertoloni. 

Bens. 

Besser. 

Biel). 

Marschall von Bieberstein. 

Btgel 

Jacob Bigelow. 

Bi.>ch. 

BischolT. 

Ba'Iim. 

Ba'hmer. 

Boi-i h. 

Boerhaave. 

Boiss. 

Boissier. 

Boland. 

Bolander. 

Bong. 

Bongard. 

BonpL 

Bonpland. 

Bork. 

Borkhausen. 

Borsz. 

Borszcow. 

Brack. 

AV m. I). Brackenridge. 

Brebis. 

Brebisson. 

Brcf. 

Brefeld. 

Brew. (5' ] 

^ AV. II Brewer & Sereno 

j 

i AA%‘itson. 

Brid. 

Bridel. 

Brong. 

Brongniart. 

Brot. 

Brotcro. 

Bronss. 

Broussonet. 

Br., B. Br. Robert Brown. 

P. Br. 

Patrick Browne. 

Bi'unf. 

Brunfels. 

Back 

Buckley. 

Bull: s 

► Bulliard. 

Burnt. 

Burman. 

Buxh. 

Buxbaum. 

Cam. 

Camerarfus. 

Camb. j 
CambeS. 

1 Cambessedes. 


25 
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Campd. = 

Campdera. 

Cand. 

JX'Candolle, usually DC. 

Casp, 

Caspary. 

Casa, 

Cassini. 

(Uitcab, 

Catcsby. 

Cav. 

Cavanilles. 

Ccro. 

Cervantes. 

Cham. 

Chainisso. 

Chapm. 

A. W. Chapman. 

Chao. 

Chavarines. 

Chois. 

Choisy. 

CUiift. 

Clayton. 

Clus. 

Clusius. 

Coilad. 

Colladon. 

Calm. 

Colineiro. 

Comm, 

Commelin. « 

Corn. 

Cornuti. 

Coss. 

Cosson. 

Cunn. 

Cunningham, A. or J. 

Curt. 

Wm. Curtis. 

M.A.Curt. M. A. Curtis. 

Daleck. 

Dalechamps. 

Da/ih. 

Dalibard. 

Ikirl. 

Darlington. 

DC. i 


DeC. \ 

[ A. V. DeCandolle. 

A. DC. 

Alphonse DeCandolle, son. 

Cos. DC. 

Casirair DeCandolle, the 

Dearie. 

Decaisne. [grandson. 

Deiess. 

Delessert. 

Demist. 

Dcnnstcdt. 

Desc. 

Descourtilz. 

Desj: 

Desfontaines. 

Desj. 

Desjardins. 

Desmar. 

Desmazieres. 

Desmoul. 

Desmoulins. 

Desv. 

Desvaux. 

Dicks. 

Dickson. 

Diesb. 

Diesbach. 

Dieter. 

Dieterich. 

Dietr. 

Dietrich. 

Dill. 

Dillenius, 

Dillw. 

Dillwyn. 

Dod. 

Dodonasiis (Dodoens). 

D^Orh. 

D’Orbigny. 

Dorsf. 

Dorstenius. < 

Doiigl, 

Douglas. 

Di'ej. 

Drejer. 

Dri/nnd, 

Dryander. 

Diifr. 

Dufyesne. 

Duham. 

Duhamel du Monceau. 

Dumort, 

Dumortier. - 

D*m. 

nnnwl. 


Kat. = Amos Eatjpn. • 


D. C. Eat. 

D. C. Eaton, grandson.* 

Edgew. 

Edgeworth. 

Ediv. 

Edwards. 

Ehren. 

Ehrenberg. 

Ehrh. 

Ehrhart. • 

Eichl. 

Eichlcr. 

Eisemj. 

Eisengrein. 

EU. 

Elliott. 

Endl. 

Endlitfher. 

Engel m. 

Engelniann. 

Engl. 

Engler. 

Eschs. 

Eschscholtz. 

Eschw. 

Eschw'eiler. 

Etlmgsh. 

Ettingshausen. 

() 

FendL 

Fendler. 

Feuil. 

Feuillee. 

Fingcrh. 

Fingerhuth. 

Ft sell. 

Fischer. 

Forsk. 

ForskSl. 

Forst. 

F'orster. 

Fourn . 

Fournier. 

F resen. 

Fresenius. 

h rcgc. 

Freyciiiet. 

Fru'i. 

Frcelich. 

Geertn. 

J. Gaertner. 

Gmrtn.f 

C. T. Gasrtne.. 

Gaidri. 

Gardner. 

Gar id. 

(iaridel. 

Gasp. 

Gasparrini. 

Gaud. 

Gaudln. 

Gaudich. 

Gaudiehaud. 

Germ. 

Germain. 

Gesn. 

(josner. 

Gilih. 

Gilibert. 

Ging. 

Gin gins de Lassaraz. • 

Gis. 

Gisoke. 

CM. 

GleditL3h. 

Gleich. 

Gleichen. 

Glox. 

Gloxin. 

Gmel. 

J. G. Gmelin. 

C. Gmel. 

C. C. Gmelin of Baden. 

S. Gmel. 

S. G. Gmelin. 

Godr. 

Godron. 

Gcppp. 

Gmppert. 

Good. 

Gooden ough. ' 

Gren. 

Grcnie”. 

Grev. 

Greville. 

Griseb. 

Grisebaeh. 

Green . 

Greenland. 

Gron. 

Gronov. 

1 Gronovius. 



ABBREVIATIONS 


387 


Guelt = 

Guettard. 

(jrllih. 

Guibord. 

(jiuHlern. 

Ouillemin. 

’ Gui mp. 

Guimpel. 

Garni. 

Gunnerus. 

Gass. 

Gussouc. 

Ilagcnh. 

Hagenbach. 

mil. 

Haller. 

Ham. 

Hamiltoh. 

Haul). 

Ilanbury. 

JIanst. 

Hanstein. 

llartm. 

Hartmann 

llartw. 

llartweg. 

Haro. 

Harvey. 

Hass. 

Ilasball. * 

Hassk. 

Hassiskarl. 

Ha asm. 

llausmann. 

Haw.^ 

Haworth. 

Hfihens. 

Hebenstreit. 

llediv. 

Hedwig. 

Hegelm. 

Hegelniaier. 

JHgftsch. 

Hegetsdiweiler. 

Heist. 

Hpeister. 

Ihldr. 

Heldreich. 

Helw. 

Helwing. 

Hemsl. 

Ilemsley. 

Henck. 

Henckcl. 

JJenfr. 

llenfrey. 

Ihnsl. 

Henslow. 

Herb. 

Ib'fbert. 

Ilerm. 

Hermann. 

md. 

Hildebrand. 

Hoc'hst. • 

lloclistctter. 

Iloffm. 

G. F. Hoffmann. 

H. Hoffm. Hoffmann 

Hoff mannsegg. 

lldftn. 

•Hofmeisler 

Hohen. 

Hoben acker. 

Ifolmsk. 

Holm?kiold. 

Homb. 

Hombrop. 

Hook. 

Wm. J. Jlookcr. 

Hook. f. 

J. D. Hooker, son. 

Ilopk. 

Hopkirk. 

Hornem. 

Hornemann. # 

Hornsch. 

Horns(;huch. 

Horsf. • 

^ Horsfield. 

Houst. 

• Houston. 

Houtt. 

Hout^';?y^. 

Hnds. 

Hudson. 

Hueh. 

Huebener. 

Hun^b. 

Humboldt. t • 

HBK. 

( Humboldt, Bonpland, 
1 K until. 


Jacq. = 

N. J. Jacquin. 

Jacq.f. 

J. F. Jacquin, son. 

,/. aSV. HU. Jaurne Bt. Hilaire. 

Jord. 

Jordan. 

Junyh. 

Jungliuhn. 

Juss. 

A. JL. Jussieu. 

Adr. Juss. 

Adrien Jussieu, son. 

KiPtnp. 

Kaempfer. 

Karst. 

Karsten. 

KauiJ'. 

Kaulfuss. 

Kindi). 

Kindberg. 

Kirschl. 

Kirschleger. 

Kit. 

Kitaibel. 

^alr. 

Kctlreuter. 

Korth. 

Korthals. 

Kostel. 

Kosteletzky. 

Kremp. 

Krenipelhuber. 

Kromb. 

Krombholz. 

Kuetz. 

Kuetzing. 

L. 

Linnaeus. 

iMhill. 

La Billardiere 

Uesi. 

I^aestadius. 

Lay. 

Lagasca. 

Lull. 

Lallemcnt. [Marck). 

Lam. 

Lamarck (Monnet de La 

Lamb. 

Lambert. 

Lamour. 

Lamouroux. 

Lauysd. 

Langsdorf. 

La Peyr. 

La Fey rouse. 

Iax Pyl. 

La Pylaie. 

Ledeh. 

Ledebour. 

Lekrn. 

Lehmann. 

T.,em. 

Lemaire. 

Ijtsq. 

Lesquereux. 

Less. 

Lessing. 

Lestib. 

Lestiboudois. 

L€u. 

Lev ei lie'. 

UHer. 

L’Heritier. 

Ullerm. 

L'llerminier. 

Licbm. 

Licbmann. 

Liyhtf. 

Lightfoot. 

Lihj. 

Lilijeblad. 

Lindb. 

Lindberg. 

Lindbl. • 

Lindblom. 

Linde nb. 

Lindenberg. 

Lindh. 

Lindheimer. 

Lindl. 

Lindley. 

Linn. 

Linnaeus* Also L. 

Linn.f. 

C. Linnaeus, son. 

Lodd.* • 

Loddiges. 

Lafi. 

Loefling. 
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lyrs. = 

Loeselius* 

La's. 

LoisLlour-Delongschamps. 

Jjmd^ 

Loudon. 

Lour, 

Loureiro. 

L'ldw. 

Ludwig. 

Lnmn. 

Luinnitzcr. 

L'jngb. 

Lyngbye. 

Mac/. 

Macfadyen. 

Mactjil, 

MaoGiUivray. 

Ma(jn, 

Magnol. [stein. 

M. Dieb. 

Marschall von Bieber- 

Marsh. 

1 1 uinphrcy Marshall. 

Mars, 

Marsili. 

Mart. 

Martins. 

Mass. 

Miissaloiigo. 

Mast. 

Masters. 

Maxim. 

Maxiinovvicz. 

Mvd. 

Medikus or Mediens. 

M<a'sn. 

1 Meisner or Meissner. 

Meissn. 

ne(j. 

Monegliini. 

Mcnz. 

Menzies. 

Alert. 

Mortons. 

Mrtten. 

Mettenius. 

Mkh. 

Miolicdi. 

Mlvkt. 

Mx. 

1 Andre Micliaux. 

Michx. f 

F. A. Micdiaux, son. 

Midden. 

Middendorff. 

Mdl. 

Philip Miller. 

Mdl. J. 

John S. Mueller or Miller. 

Miq. 

Miquel. 

Mid). 

Mirbcl. 

Milch. 

John Mitchell. 

Mill. 

Mitten. 


Mooino. 

Molk. 

Molkenboer. 

Mont. 

C. Montague. 

Moq. 

Moqiiin-Tandon. 

Marie. 

Moricand. 

Moris. 

Morison. 

Morr. 

Morren. 

Afong. 

Mougeot. 

MiieU. Arg. J. Mucllor of Argau. 

F. Maell. 

Ferdinand Mueller. 

0. Muell. 

Otto Mueller of Denmark. 

Mnhl. 

M uhlenberg. 

Munt 

Munting. 

Murr. 

J A. Murray. 

yl. Alurr 

Andreev Murray. 

Nacc. 

Naccari. 

Naaj. 

Naegell. 


Naad. = 

Naudin. 

Neck. 

Nceker. 

Necs or ) 
N.ahF. J 

C. F. Nees von Esenbcck. 

T. Nec‘s 

T.F.L. Nees von Esenbeck. 

Nestl. 

Ncstler. 

Newb. 

Newberry. 

Neuwi. 

Newman. 

Noegg. 

Nopggerath. 

Nois. 

Noisefte. 

Nord. 

Nordstedt. 

Not. 

Notaris. 

Nnlf. 

Nuttall. 

Ngl. 

Ny lander. 

Ngm. 

Nyman. 

(Ed. 

(Edcr. 

(E,st. 

CErsted. 

OHv. 

( )livicr. 

IK Olio. 

D. Oliver. 

Orb. 

A. or C. d’Orbigny. 

Orgh. 

Orphanides. 

(ht. 

Ortega. 

’^Oqdcm. 

Oudemans. 

P r/rLVrti/r.PalibOt dc Beauvois. 

Pali. 

Pallas. 

Panz. 

Panzer. 

Park. 

Parkinson. 

Pad. 

Parlatore, 

Pasq. 

Pasqualc. 

Par. 

Pa von. 

Perl. 

Perleb.* 

Pers. 

Persoon. 

Philib. 

Philibert. 

Planch. 

J. E. ]^anonon. 

G. Planch. 

Gustave Planchon! 

Pink. 

Plukonet. 

Plum. 

Plumier, Lat. Plumcrius. 

PfCpp. 

Perppig." 

Pair. 

Poirot. 

*Poit. 

Poiteau. 

Poll. 

Pollicb. 

post. 

l^ostcls. 

Ponrr. 

Pour ret. 

Pringsh. 

Pringsheim. 

Pritz. 

Pritzcl. 

Putter. 

Putterlich. 

S 

Pahenh. 

Pabenhorst. 

Radik. 

Padlkofer. 

Raf. 

Rafinesque-Schmaltz.^ 

Rasp. 

Paspail. 

Red. 

Bedoutc. 
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Reich. = Reidiard. 

Rticherib. H. G. L. Reiclienbach. 
lleichenb.f. H. G. Reichoiibach, son. 

* Reinw. lieinwardt. 

Reiss. Reis&eck. 

Reiz. liotzius. 

"ftPAit. Reutor. 

Rich. ^ L. C. Richard. 

I Achille Jlichard. 

A. Rich. ) 

Jiichards. John Ricliardson. 

Jlichf. Richter. 

Raid. Riddell. 

Rii\ Riviniis. 

Ra’hl. Rtfjhling. 

Ram. J. J. Ra*mer. 

M. J. Roeni.M. J. Rammer. 

I & Schultes. 

R(rp. Rtt'per. 

Rohrb. Rohrbach. 

RostL Rostkovius. 

Rathr. Rothrock. 

Rottb. lixutbcell. 

Rott/. Rottler. 

Rouin, Roumegere. 

Roxb. Roxburgh. 

Roy. Royen. 

Rudb. lludbeck. 

Rupr. Ruprecht. 

Race. Saccardo. 

Aidl. Sadler.' 

St. llil. A. Suint-Hilaire. 

Salisb. Salisbury. 

S(.d^7i-Dyck.VAuc(i ‘Jos. Salin-Riffer- 
Sauss. * Saussure. [schied-Dyck. 
Schimp. * Scliimper. 

Schic. Schkulir. 

Scfdecht. Sell lechtendal . 

Schleich. Sclileicl Air. 

Schomb. Sehomhurgh. 

Schrad. Schrader. 

Schreb. Schreber. 

Srhneb. Sehuebclcr. ^ 

iSrhulf. Schultes. 

ScJiult^ J C. n. Schultz, Bipontinus 
Rip. } (Zweibrucken) 

Schum. SchuSnnehcr. 

Schnitzl. Schnitzlein. 

Schicwyr. Schwaegrichen. 

Schivein. Schweinitz. 

Schweinf. Schweinfurth, 

Schtvend. Schwendener. 


Scop. = Scopoli. 

Seem. Seemann. 

Stndt. Sendtner. 

Seneb. Seriebier. 

Ser, Seririge. 

Smb. Seubert. 

Sibth. Sibthorp. 

Sieb, Sieber. 

Si(b. Siebold. 

Roland. Solandcr. 

Roiv. Sowerby. 

Rpenn. Speniier. 

Rpreng. Sprengel. 

Rternb. Sternberg. 

Rteud. Steudel. 

Rtev. Steven. 

RulL Sullivant. 

Rw. Swartz. 

7’ory. Targioni-Tozetti. 

Ten. Tenorc. 

Thoms. Thomas Thomson. 

Thuill. Thuillicr. 

Thunb. 'riiunberg. 

Thurb. Thurber. 

Thunn. Thurman. 

'Tod. Todaro. 

Torr. Torrey. 

'Torr.ij' GV.Torrey & A. Gray. 
Tow'u. Tournefort. 

Tmtt. Trattinick. 

Tranf. Trautvetter. 

'Tree. Treviranus. 

'Trm, Trinius. 

Tnrk. Tuekerman, 

Turez. Turezaninow. 

Turn. Turner. 

Turp. Turpin. 

To<7/. Vaillant. 

Vein. Veillard or Vicillard 

Tv/M(7i. Vaueher. 

Verd. Ventenat. 

T7//. Villars, or Villar. 

T7s. Visiani. 

Vittad. Vittadini. 

Vir. Viviani. 

Vo(j. T. Vogel. 

Wahl. W ahl cnborg. 

Wahlsi. Wahlst^dt. 

Walds. Waldstein. 

Wall! Wallich. 

Wallm. Walluaan. 
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Wallr. = Wallroth. 

Walp, Walpers. 

Walt. Walter. 

Wang. Wangenheim. 

IFan/i. Warming. 

P. W. Watson. 
JLC. IPa/s.H. C. Watson. 
S. Wats. Sereno Watson. 
Web. Weber. 

Wcdd. Weddell. 

Weinm. Weinniann. 

Wclio. Welvvitsch. 

Wender. Wenderoth. 

Wendl. Wendland. 

Wiks. Wikstroin. 


Wildb. = 

Wildbrand. 

Willd. 

Willdenow. 

Willk. 

Willkomin. 

Wds. 

Wilson. 

Wimm. 

Wimmer. 

Wisli;z. 

Wislizeiius. 

With. 

Withering. 

Woodv. 

Woodville. 

Wulf 

Wulfen. 

Zanard. 

Zanardini. 

Ze tier. St. 

Zetterstedt. 

Zucc. 

Zuccarini. 

Zuccag. 

Zuccagini. 


2. ABBREVIATIONS OF NAMES OF ORGANS AND TERMS 
USED IN BOTANICAL WRITINGS. 


yEst. Aiistate, in summer. 
yEst. JKstivatioii. 

Alb. Albumen. 

Anth. Anther. 

Art. Artificial. 

Auct.^ Auctt. Auctorum, of authors. 
Aut, Autumnal. 

B. or Beat. Beatus, *‘the late/' re- 
cently deceased. 

Br. Bract. 

Cal. Calyx. 

Cel. Celeberrimus, or Very cele- 
brated. 

Cent. Centimetre. 

Cl. Clarissimus. 

Char. Character. 

Coll. Collection. 

Cor. Corolla. 

Cult. Cultivated. 

Decim. or Dec”*. Decimetre. 

Descr, Description. 

Diff. Differentiae, the distingjuishing 
marks. 

Ed. Edition. 

Emhr. Embryo. 

Ess. Essential, as Char. Ess. 

ExcL Excluding, or being excluded. 
Excl. Syn. Excluding the syrfonyra 
or synonyms. 


Fam. Family. 

Fd. Fdament of the stamen. 

FI. Flower (tlos) ; Floral, or some- 
times Floret, it flowers. 

Fann. Female plant, flower, &c. 

Fol. Folium, leaf. 

Fr. Fruit. 

F met if. Fructification . 

Gen. Genus or Generic. 

Germ. Germen, Linnacan name for 
ovary ; also GePmimition. 

II. Herbarium. 

llab. Habitat, place of' growth ; 

sometimes for Habeo, I have. 
Herb. Herbarium. 
llort. Hortus, garden. 

^lortul. Hortulanorum, of the gar- 
deners. 

7c. Icon, a plate or figure. 

III. Illustris, illustrious. 

Jned. Unpublished. 

Inf. Inferior. 

Tnfl. Inflorescence. 
klnv. Involucre. ' 

Lat. Lateral, or relating to width. 
Lin. Linea, a line (the 12th of an 
inchf.' ' o 

Lit., Litt, In a letter or letters. 

/. c. Loco citato, in the place cited. 
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m/sc. Male pHint, flower, &iC. 

Mill, or nm. Millimetre. 

Mss. Manuscripts. 

* Mus. Museum. 

N. or No. Number. 

Nat. Natural. 

Nomen, name. 

Obs.., Ol^eervation. 

*Ord. Order, 

Oo. Ovary. * 
p. Page, or sometimes Part. 

•Peel. Peduncle or Pedicel, or for 
Pedalis, a foot long or high. 

Peryc. Pericarp. 

Pei'ig. Perigonium.^ 

Pet. Petal or Petiole. 

Pist. Pi.stil. 

Plac. Placenta. 

Pollicaris, an inch long. 
p. p. Pro parte, in part. 

Prodr. or Prod. Prodromus. 

Ra*d. Radix, root ; or Radical. 

Ram. Ramus, branch. 
s. Seu, or Slve, Latin for or. 

Sect. Section. 

Hcfpn. Segment. 

Sem. Semen, seed. 


Sep. Sepal. 

Set', Series. 

Sice. Siccatus or Siccus, driedor dry. 

Spec, or Sp. Species, or specimen. 

Spont. Spontaneous. 

Siam. Stamen or Staminate. 

Sup. Superior. 

Syn. Synonym or Synopsis. 

T. or Tab. Tabula, plate. 

T. Tom us, volume. 

V. Volume : sometimes for Vel, or; 
sometimes Vide, see. 

Var. Variety. 

Veg. Vegetation, characters of 

Vern. Vernal. 

B. s. Visa sicca, or Vidi siccain. 

V. r. Visa viva, or Vidi vivam ; the 
first indicating that a dried speci- 
men of the plant, the second that 

, the living plant has been exam- 
ined. 

V. s. c. and v. s. s., indicates that 
the dried specimen was cultivated 
(c) or spontaneous {s). 

V. V. c. and v. v. s., that the living 
plant seen was cultivated (c) or 
spontaneous (s). 


SIGNS. 


1. SIGNS USED BY LINNJEUS. 

0 An annual plant. 

$ A biennial. 

A perennial. * 
b A tree or shrtib. 

* Affixed to a reference, means that a good description will be found there, 
f Indicates an o^^scure or doubtful species. 

• SIGNS USED BY DECANDOIiLE AND LATER 
• WRITERS. 

Q A monocarpic plant, i. e. which dies after once flowering and fruiting, 
either annual or biennial, or of longer duration. 

^ Annual. 
dJ Biennial. 

@ Monocarpic perennial, such as Agave. 
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2/ Perennial herb. 

Sujfratex, an unclerslirub. 

Fritter^ a slirub. 

5 Arkmcula, a tree-like shrub of ten to twenty -five feet in height. 

5 Arbor, a tree. 

A climbing plant. 

A An evergreen. 

$ Male plant or flower. 

5 Female plant or flouer. 

llermapliroilite plant or flower. 

00 liulefinitely numerous, e. q. <x> andra, polyandrous. 

? A sign of doubt. Thalidnm ^ JaponieuwF doubts if the plant is 
really a Thalictrurn. “ llmhctnuii Japoiticum, Tlninb doubts if ^lie 
plant in hand is truly the species of Tbunberg. I'hahctrum Japonic 
cum, Thunb., AVilld.'? doubta vvhetiier Willdeiiow s T. Japomeum is 
really that of Tbunberg. 

! A sign of certainty. As ‘‘ Tiutlidrum ammonoides, Michx.! FI. Bor Am. 
p. 32-,” as used by DeCaiidolle, affirms that be has seen an autbentic 
original specimen of this author. Aflixed to the name of a collector, 
as “Virginia, ('Int/fou ! ** it affirms that the writer has examineiV a 
specimen collected by the person to whose name it is apiicnded. 

— Between two figures, as* in “ Stamens. 5~10,” indicates the extremes of 
difference, as that the stamens are from five to ten. 

® The signs for degrees, minutes, and seconds, as P, 2', 3", are used in 
Gray’s Manual of Botany of the Northern United Stales, for feet (^), 
inches ('), and lines ("). With European authors, usually the^sign 
for minutes is for leet ; that of seconds for inches : thus P, a foot 
high ; an inch long; and 1'^', a line long. 

0= Cotyledons accumbent to the radicle. 

on Cotyledons incumbent on the radicle. 



GLOSSARY, 

OK 

* DICTIONARY OF BOTANICAL TERMS, ENGLISH 
AND LATIN, 


COMBINED WITH AN INDEX. 


This Glo^ssarv intondod to contain rll the principal technical terms (siibistan- 
tive as well us adjective) of structural and ^ystenlatlc Botany, as far at Ica.st as 
concerns ]*lia‘n(ti;'aiiions plants. Most of the spe<“ial terms relating to the lower 
i)to£!:aniia and to Vci^etahle Anatomy and l'hysiolo.£^y are relej^ated to the vol- 
umes de\otcd to those departments. Thg^ annexed numbtn-s rohn* to pai;es of this 
^ollnnc■ Very many of the terms are seldom emphntd, or are wIioIIn out of use. 
The principal Latin terms are given separately <»nly A\hen there is no English e(iiiiv- 
alent ditfenng men'l}* in the termination. When the word is essentially the same, 
the Latin t?‘rmination (of adjectives in the nominati\e masculine only) is annexed 
to the English word in a parenthesis. 'I he changed termination goes hack mostly 
to tin* penultimate consonant. It is unnecessary in a w'ork hke this to a<rentuate 
all llic technical words; hut, in the case of words liable to mispronunciation, an 
accint-ma#*k is placed over the syllable which takes the ])rincijul accent. Tiie 
glossary, as here drawm up, may serve to indicate the meaning of the commoner 
descriptive specific names of plants. 


A, privative, as the initial in man}' 
W'ords of ({reek derivation, svguities 

...The absence of'the organ mentioned; 
as,* /Ipetulous, de.stitute of petals; 
./Iphyllous, leafless. In words be- 
ginning with a vowel, this prefix is 
changed to ofi ; as, .iaauthon.s, flow- 
erle.ss ; vlaantherous, antherless. 

Ahbriri((tions, 38.*). , 

Aberrant. WanderiiiLT, applied to spe- 
cies. genera, &c., which differ in some 
respect from the usual or normal cJiar- 
acter of the groiql they belong to. 

Abnormal {Abnormis). Differing from 
the iKjrmnl or usual structure. 

Aborifjihal. Strictly native; indigenous. 

Abortion {Abortks). Imperfect develop- 
ment or non-development of .an organ ; 
17U, 187. 

Abortive {-ivus). Defective 9 r.baiTen. 

Alf'vpt (Abruptus). Termin.ating sud- 
denly ; the opposite of tapering. 


Abruptly pinnate. Pinnate without a 
terminal leaflet or .appendage ; 101. 

Aranthorladous {-us). Having spiny i 
branches. 

Acanthopborou'f {-ns). Sjiine-bearing. 

Acnulesant {-(ns). Stemlcss, or appar- 
ently so, with no proper ('tulis; 45. , 

Acaulis. Stemlcss ; same as Acaulcscont. < 

Accessory. Sometliing additional, or of 
the nature* e>f appendage. 

Accissory fiufl.^, 44. 

Acetssitry Fruits, 300. 

Accrescent (-cns). Increasing in size 
with age, as often .occurs with the 
c.aly>J after fiowenng. 

..4tT)*</c (-ws*). Grown together, or con- 
solidated wdth some contiguous body. 

Acenmbent {-ens). Lying against an- 
other body. i 

Accumbent Cotyledons. With edges 
aa^auist the radicle: 313. 

Acephalous (-us). Headless. 
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Jlcerose {-^s). Needle-shaped, like the 
leaves of Pines. 

Acetdhuliform In the fonn of 

a shallow open cup or saucer. 

Achoinium or Achcnium. A small, dry 
and hard, one-celled, one-seeded, inde- 
hisceut fruit ; strictly one of a single 
andlree carpel; but extended to simi- 
lar ones of more than one carpel, and 
also with adnate calyx; 294. (At7ite- 
nium is etymologically the proper 
orthography ; but achmiuni is be- 
coming the commoner form.) 

Achixnocnrp {-itrpium). General name 
of a dry and indehiscent Iruit ; 292. 

Achtnodlum. Such a double achenium 
as that of Umbellifera^ ; a Creino- 
curp. 

Achlamydeoui (-eus). Destitute of peri- 
anth ; 191. 

Adculd. A bristle. 

Acicular (-om). Bri.stlc-shaped, or slen- 
der needlc-shai>ed. 

Acindnform {'Ormis). Scyinitar-shaped ; 
curved with rounded point, thicker on 
the straightcr edge than on the con- 
vex edge. 

Acinosus. Like grapes or grape-seed. 

Acinus, (dassieally a berry, particu- 
larly a grajie, or its stony seed, or a 
bunch of berries; now sometime.s ap- 
plied to the .separate carpels of an 
aggregate baccate fruit, or to the con- 
tained stone or seed ; 297. 

Acorn. Fruit of the Oak. 

Acotyledon, pi. Acotyledons, Acofylrdones. 
A plant or plants destitute of coty- 
ledon, or 

AcotyUdonous {-eus). Without cotyle- 
dons; as the embryo of Cuscuta; 26, 
38. Mostly applied, as by Jussieu, 
to plants which have no proper seed 
nor embryo, and therefore no cotyle- 
don ; 339. 

Acrampltibrya. Plants producing side as 
well as terminal buds or growths ; 341 

Acvohvya. Plants growing from apex 
only; 341. 

Ac royen [Aerdgence). Name of class of 
plants which in growth are said to be 

Acroffcvous. Growing from tl]||* apex 
or bj^ terminal buds only. 

Acrosdreum, Desvaux’s name for a 
berry from an ovary with, adnate 
calyx. 

Acrospira. An old *name of the plu- 
mule of a grain in germination. 

Aculeate {-caius). Prickly; besc't with 
aculei. 


Aculeosus. Abounding wj^h prickles. 
Aculeolate {-atus). lieset with diminu-* 
t!ve prickles, or 

Acuhioli. Diminutive of aculei. 

Aculeus. A prickle ; a pointed small 
excrescence of the bark. . 

Acumen. A tapering point. 

Acuminate, {-atus). Ending in a tapering 
jxiint ; 96. ^ 

Acute ( Acutus). Terminating in an acute 
angle ; 97. ' 

Acr62)etal. Developing from below up- 
ward, or from base toward apex. 
Actinomorjjhous {-us), (.’apable of bi- 
section through two or more planes 
into similar halves, as is a regulifr 
s3'mmctrical llowfif; 175. 

Acufiusrnlus. Somew'hat acute; acutish. 
Adeiphons {-IIS., brothers). Sta- 

mens with coaleseiMit or clustered tila- 
inents are monadclphous, diadelpho*-?., 
&c., according to the number ol Adel- 
phia or brotherhoods. 

Aden. Greek tbi gland, i.s comiiounded 
with Greek words with this meaning; 

Adenophorits., glaud-bg^rmg; Ad- 
euophyllits, leaves bearing glands, &,c. 
Adylutinaie {-iiiu.'i). Same as accrete 
Adherent {Adlavrens). Generally same 
as adnate ; may refer to adhesions not 
congenital. • • 

Adnate {-atus). Congenitally united to; 
as the calyx-tube of the gooseberry to 
the ovary; 182. Adnate anther is one, 
seemingly borne on the outer or inner 
faee of the tilament e. extrorsel^v or 
introrscly fixed bj” its whole length to 
the connective; 2.')3. 

Adnnlton. The state jjof bting adnat(;; 

179,181. . '• 

Adpressus Latin of a])pressed^ 
Adscendens. Latin of ascending. 
Adsuryins. Latin of a^s urgent. 
Adventitious., Advent ive. That which has 
come from abroad fir as a stranger; as 
•a plant lately or l\v. chance introduced 
from another count^^^ 

Adventitious Buds; 45. 
yEquilaterdlis. Equilateral, equal-sided. 
uEqualiMrus. When all the flowers of 
the same head or cluster are alij<e in 
form as well as character. * 
.^qvdlis., ACquans. Eq^al ; equalling. 
Aerial roots., &c. ; 33. 

Aevophytes. Air-plants; 35. 
jEJruf/in osvs. Ve rd igris-colored . 

JEstival {-(iUs). Eelatiiig to summer.# 
jEstivation {-io). The disposition of the 
parts of a flow'er in the bud; 132. 
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^terio. A form of a|[f"regate fruit; 300. 

* ^Ethcvyamia^ jEthoyamous^ 340. 

Ajjiuity. True and near relationship; 
327, 330. 

AyamouiUiY Aynmtc. Destitute of sexes. 

Heaped or crowded 
iiilo a dense cluster, 
but not cohering. 
Ayfjr^yate Fruits. Those formed of 
aggregate carpels of the same llower; 
‘2J8, 301. • 

A (/rest h. Growing in fields. 

Air-pluni.^. Tlants unconnected with the 
ground; 35. 

A/jenc, Akenium. See Aclnenium. 

*Al(i (pi. alai). A wnig. Also the side 
])etuls ot .a paip)iliona(‘eous corolla; j 
185. Has also been used in the sense j 
of axilla. 

AJdhdstrum. Afiowor-bud; 40. 

\'ii(ir {Al(iri.'i). From ala in the sense of 
axilla, therefore axillary or in the forks. • 
Alnte (-o/wx). VVingi'd 
*Albesveut\ Albiatm. W'lutencd, whitish, 
or hoary. 

Albumen the seed. Any deppsil of 
nutritive material within the seed* 
coats, and not in the embryo; 14, 300. 
Albiimhwus or Albuminose {Albuminosu.'^). 
Said of seeds provided with albumen ; 
13, soon 

Alburnum. Sapwood; the newer wood 
of an exogenous stein; 80, 

Alhus. Wliite. 

Alliif/osti'monous. With stamens alterna- 
tivily inserteefon the torus and on the 
peflils. 

AlUnccous {-cus). IlaA ing the smell of 
* garlic. • • 

AlJJ'unce. Synonym of Cohort; 32fi. 

• All()f/nmy. Fecundation of the ovules of 
a flower bv other than its own pollen ; 
cro'ss fertilization, 210. 

Alptstrine i^Alpestr'is). Growing on 
mountains behtw an alpine region 
or one unwoodtd from cohl. 

Alpine {-inus). Growing on the higher 
parts of the Alps, or (by extension of 
meaning) on other mountains above 
the limits of trees. 

AltMrn^te {Alternus). One after an- 
othrt’; as of leaves placed singly 
instead of ihi pairs (opposite) or^in 
whorls. Also, standing before inter- ; 
vals ; as stamens alternate with petals 1 
instead of before them; 6^119. 
^Iternuiive {4rus). In aestivation, with 
an inner whorl alternating with an 
outer one; 134, 13G. 


Af/ijlomerate. ) 
"^iyyreyaie {-(thi.s). 


Alveolate (-ntus). Honeycombed ; having 
deep angular cavities i Alveoli) sepa- 
rated by thin partitions, as the recep- 
tacle of cotton-thistle. 

Ambitus. The ray or circumference of 
a head, ^c. 

Ament {Amentum). A catkin, or pe- 
culiar scalv’’ spike ; 150. 

Amentaceous [-tus). Hearing catkins, or 
calkin-like. 

Amorphous (-us). Shapeless; of in- 
definite form. 

Ampkantliium. One of the (needless) 
names coined for a dilated receptacle 
of intlorescence. 

Amphihrya. Equivalent to Monocotylc- 
doiics; 341. 

Amjihicarpous (-m.s’). Producing two 
kinds of fruit. 

Amphiijamous 340. 

Amph t (jastria . Peculiar lca\ es (of lle- 
patiem) imitiiting stipules. 

Amphisarca. A hard-rinded berry, or 
fruit succulent within and w'oody or 
criistaccous without, as a calibash. 

Arnphispermium. Link's name for a 
onc-seeded pericarp which is con- 
foimcd to the seed; an akcnc. 

Amphitropvus (-us), w'rongly Anipht- 
tropal. Turneil both ways; apjilied 
to an ovule with hilum intermediate 
between micropylc and clialaza; 279. 

Amphora. A pitcher; and the lower 
part of a pyxis. 

Amplectens, Amplexans, Amplexus. ICm- 
hracing, clasping. 

Amplexicaul (-aulis). Clasping a stem, 
as does the base of certain h'aves. 

Ampliate (-atu.^). Fhilarged or dilated. 

Ampulla. A hlailder or flask-shaped 
organ, as of Utricularia. 

Ampullacious (-us), or Ampullaform. 
In the form of a bladder or short flask. 

Amylaceous (-eus). Picsemhling or com- 
posed of starch, or Amylum. 

Amyloid. Analogous to starch. 

Analoyy (Analoyia). Likeness in cer- 
tain respects. As distinguished from 
affinity, it means resemhlauce in cer- 
tain respects only, not in the plan of 
stri||L*tiire. Thus, a Hanimciiliis is 
annloyous to a Potentilla, but there 
is no near afiinity or relationship be- 
tween the two. And the tendril of a 
Pea, that of a Smilax, and that of 
the Grape-vine are nnalof/nes ; i. e , are 
analoyims organs, but are not homo- 
Toyues ; for the first answers to a leaf, 
the second to stipules, and the third 
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to a stem. The spur of a Larkspur is 
analoji;ous to one of the li\e spurs of 
Coluiubine, but not homologous with 
it; for the lir.^t is a sepal, and the 
second a petal. 

Artaud rous. Destitute of stamens. 

Antintlii^rous {-ua). Destitute ot aiithcrs. 

Aninfliiiuif i-us). Flowerless. 

Aii'iiitomoMS. Tlie connection of veins, 
t'ce., by cross-veins, lonning reticu- 
lation. 

Audtropous (-an), wrongly Anatropal. 
The reversed ovule, with iuicrop\ Ic 
close by the side of the hiluui, and 
chalaza at the opposite end; 270. 

Aucijis, Faigl. Anctpilid. Botanically 
always used in the sense of two- 
edged. 

Andei\ andra^ (tndrum. In (Ircek com- 
jioiiikU, the male. 

Andrv-dimdous. With flowers on one 
pluiit hermaphrodite, and on another 
staminate only ; 191. 

yindiQ'cluni. The stamens of a flower 
coll.JctiN ely ; 105, 219. 

Andi ufjijnom {~us). Said of an inflores- 
cence com[H)scd of both male ami 
female flowers. 

Aiidrtphore [AiidrSjdtorum). A sup- 
port or column on which stamens are 
raised. 

Andraun, See Ander. 

AiU'mdphilous. Literally wind-loving. 
Said of flow'crs whii-h are tecuiidated 
by wind-borne pollen; 217. 

Anfractuoms. Abruptly bent hither and 
thither, as the stamens of Cucur- 
bita. 

AnyiocAirpmis {-us). When a fruit is 
covered by some envelope. 

Antjiospenuia. A Limiijeau artificial 
order; 537. 

AnffluspermovSy Antjiosptrmce^ Anyio- 
gpenns. Plants with seeds borne in a 
pericarp; 259. 

An (pda V Divergence of leaves; 12.3. 

Anisomerous (-us). Unequal in number 
in the different circles of the flower; 
unsyinmetrical. 

Anisopekdous (-ws). With unequal petals. 

Anisophyllous (-us). Unequal-le ved; 
i. e., the tw'o leaves of a pair unequal. 

An’isostemonous When, the .sta- 

mens arc not of the number of the 
petals. , 

Annotinus. A year old, or in yearly 
growths. , I 

Annual (Annuus). Of only one year’s 
duration; 30. 


I Annular (-arts). In the fcffin of a ring; 

I or marked transver‘«cly by rings. 

The latter more properly, 
j Annul jU- (-atus). Marked with rings. 
Annulus. A ling, such as that with 
which the sporangia of shine Ferns 
and Mosses are turnished. *, 

Anophytes (Aiiophytu). Maine of group 
eompnsmg Mosses, tSec. >, 

Antipositlon Same as Superposition; 
179, 195. 

Anterior, as to position, denotes Ihi^ front 
side, or averse from tlie axis of inflo- 
rescence; 1(10. 

Antluia. A deliipiescent and paniculate 
cyme, with median ramiluation, and 
«/ the lateral axes o\eituj)ping the 
central, as in Juneiis tenuis, &c. 
May be cither a Drejianium or a lihi- 
pidium. 

Atdhemy., Anthemia. A flower-cluster 
» ot any kind; 141. 

Anther (Anthem). The polliuifevous 
part of a stamen; Iti.j, 251. 
Antheridium. An analogue of the an- 
tlPcr tjn (/ryptogains. - 

Antlierijerous (-us). Anther-bearing 
Anthisis. The time at which a flow’er 
is pcrtectcd and opens; or the act of 
expansion of a flower. 
Anthocarpous{-u.'^), Author a rpfUt.i. Frii.fs 
in w'hi<*h some organ exterior to the 
peiicarp is concerned ; 390. 
Anthoclmiuni. Maine ot a reeejitaelc of 
inflorescence, such as that of C’om- 
positm. 

Anth odium. A name for the ‘head of 
flowers (or so- called compound flowers; 
of CoinposiUe ; 147. 

Antholysis. A nUrograde metamor- 
phosis of a flower, in whicli normally 
combined jiaits are se]jarated. 
Anthophore (Anfhdphorum), The stipe 
when develojKjd betw^een calyx and 
cprolla; 212. 

Anlhus or Anthos. A 'flower, in Greek 
compounds. 

Anticous (Anticus). Facing anteriorly; 
253. 

Antitropous (-u.i), less properly Anfifro- 
pal. Said of an embryo with r^jdrcle 
pointing to the end of tlie seed oppo- 
^te the hiluin; 312. ' 

Antrorse. Directed upward or forward. 
Apetdlous (-us). Having no petals; 190. 
Apex. Besid^‘,^8 its ordinary meaning, 
the top of a thing, it was once the' 
technical name of an anther; 106. 
Aphyllous (-us). Leafless. 
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*Apical (-alis^k Relating to the apex or tip. 

* Jijnvi'S. The name for anthers anterior 
to Ludwig and Liniiieus; lOG. 

Apiculate {-us). Kiiding in a short 
pointed tip or apicnla. 

Apocarpous {-us). Wlieri earpcls of a 

^ gyiueeiuin are sopaiate; 2(>1, 2(52. 

Aj)6pln)sU. An enlargement or swelling 
of the siirlaceot an organ at some par- 
tic^ilar part. 

Apothecia. The “ shields ” or fructify- 
ing disks of Liehenes. 

Apotrtpous {-us). Said of an anatropous 
ovule which when pendulous has 
rhaphe averse ; 282. 

Appcnda(jt\ A])pcn(lU. Any superaddcd 
or sulisuliarv paft. 

Appendiculalo {-utus). Furnished with a 
.small apjieiidago {Appendiculum)^ or 
with any appendage. 

*Appositus. IMaeed sale by side. 

Appvcsi^cd (Lat. Adprcssas). laying flat< 
against or together lor the whole 

* length. 

Jlprtcus. (1 rowing in diy sunny place.s. 

Apterous ^us). Wingless; not ajat#. 

A(pintic {-ic'us). LiMUgiii water. 

Afpidtilis. Living uiuler water. 

Arachnoid, {-oak us), Cobwebby; com- 
posed of slemb'r entangled luurs. 

A 7 fi 7 no.sv=*(-o.sa.s-), Aruncus. J..ike spider- 
web; same as Arachnoid. 

Ar()i>r. A tree; 50. 

Arboreous {Arborius). Trec-likc, or re- 
lating to a tree. 

Arborescent {-ens). Tree-like; approach- 
ing*the size ol a tree. 

Arboi eluhi, also Arbustiim. ^ place 
' w’here tr?es ane grown ; an arranged 
ciTlleetion of trees, 

• ArbuscuJa. A small shrub of trec-likc 

growth or form. 

Arbiuscularis. Bamified like a little tree. 

Arrheyonium. The spore-case of mosses, 
&e., in an early* slate. 

Arcuate {-atus). -Moderately curved, as 
if bent like a bow. 

Areola., pi. Areola\ Spaces marked out 
on a surface, as b/ the reticulation of 
veins, &t. 

Arming {-atus). Marked wdth areola;. 

ArenoAis., Arenarius. Growing in .sand 
or sandy plates. • 

Arytniatc {-atus, Arr/entevs). Silvery, 
or shining white with a tinge of gray. 

Aryillosus. Growing in clavj^y soil. 

ftryos, Greek for pure wiite, used in 
compounds ; as, aryophyllus^ white- 

. leaved. 


Aryutm. Sharp-toothed ; said of the 
serration of leaves. 

Aryyros. Greek for silvery; used iii 
comjiounds; ryyroph yllas^ hilvery- 
lea\e(J. 

Arhhal {Arhizus). Rootless, 
j Aiillnte {-atus). Ifavmgan arilliis. 

Aril, Arilltm. An extraneou.s or late- 
j formed seed-coat or covering, or an 
I appendage growing from or about the 
I 1)1 lain ot a seed; dl)8. 

Arilhjorm {-ormis). in the form of an 
arilliis. 

xirillode, AriUodium. A false arilliis, 
or one wlih li does not originate from 
or below the hilum, but from the 
I mitrojiyle or rhaphe; 30h. 

Arista. An awn. 

1 Allstate {-atus). Awmed ; bearing an 
arista. 

Arisfulate {-atus). Rearing a diminu- 
tive awn. 

Arrect [Arrecius). Brought into an 
upright position. 

Arrow-shaped, Arrow-headed. Same as 
Sagittate; GG. 

Articulated {-atus). Jointed, or having 
the appi'urance of a joint or articula- 
tion (Ai ticulus). A.s ol the word joint 
itsell, the coiite.\:t must show whether 
the articulations mean the portion.s 
w'hicli are connected by a joint, or the 
place of connection. 

ArOJicial Classification, 331. 

Ase'endiny { Ad.wendens). Rising upward. 
Sometmie.s used for directed U[)ward, 
as when the stem Ls termed the A.s- 
cendiny Axis (11); more commonly 
denotes curving or rising obliquely 
upward; 53. 

Ascidiuni. A piteher-sliaped or flask- 
sluipcd organ or appendage ; 111. 

Asewa. A sac ; a kind of spore-cases, as 
in certain Fungi and Liehenes. 

Aspdra()i. A name for Tiiriones, or any 
scaly shoot.s fioni uiidergroimd, as 
those of A.sparagiis. 

Asperyilliform {-ormis). Brush-shaped, 
*. e. like the nspcryillnm, or bru'sli 
n.sed to sprinkle holy w'atcr ; made up 
of i^meroua spreading hairs, &c.. in 
a tuft, as the stigmas of Gras.ses. 

Asperons {Asper). Rough to the touch. 

Assimilation. The action or process by 
wliich extraneo*is matter or crude food 
Is conv'erted into vegetable matter. 

Asiwr^fent {Adsurgens). Rising or curv- 
ing upw-ard; 53. 

Asiichuus {-us). Not in rows. ^ 
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Astomous {-us). Without a stoma or 
mouth. 

At'ivkm {-mus). Ancestral resemblance. 
Ater. Jhire black. 

Athcra. Greek for Arista or Awn. 
Atidtus. ItlackeiieU or turning black. 
Atropons (-ios), wrofgly AtropnL Not 
turned ; ap]died to an ovule the same 
as ortholrojious ; 277. 

Attenuate {-atiis). Slenderly tapering 
or narrow. 

Auctus. Same as accrescent; enlarged 
alter flowering; augmented by an ad- 
dition. 

Augmentation. Increase beyond the 
normal number; 171), 200. 

Auranti'icus. Orange-colored. 

Aur'atus^ Aureus. Golden-colored, or 
yellow with golden lustre. 

Auricle (Auricula). An ear or ear- 
shaped appendage. 

Auricuiite {-atus). Furnished with an 
auricle; OG. 

Autocaipous. A fruit consisting of peri- 
carp alone, having no adnate jiarls. 
Autdfjamy. (Mose-fertilization, the fe- 
cundation of a flower by its own pol- 
len; 215, 2 IG. 

Arenius. Yeinless. 

Au'l-shaped. Narrow, terete or .some- 
what so, and attenuate from a broader 
base to a slender or rigid point. 

Awn. A brist le-shaped aiipendage, such 
as the beard ol Kye and Barley. 
Awned. Furnislied with an awn. 

Axil (Axilla). The angle formed on the 
upper side of the attachment of a leaf 
with the stem, or the point just abo\e 
this attachment; 6. 

Aicillary (-dns). In or relating to an 
axil; 7. 

Axile., Axial (AxUh). Relating or be- 
longing to the axis. 

Axis. The stem; the central part or 
longitudinal support on which organs 
or parts are arranged ; the central line 
of any body. 

Bacca. A berry ; 299. 

Baccate (-atus). Berrj'-like ; pulpy 
throughout. « 

Bnccl’tum. An aggregation of berries 
in one flower ; 300. 

Badius. Chestnut-brown. 

Balausta. Name applied to the fruit 
of the Pomegranate, with firm rind, 
crowned with the lobes of an adipate 
calyx, baccate within, and many- 
seeded. 


Banner. The vexillum, Sitandard, or 
upper petal of a papilionaceous co- 
rolla; 184. 

Barb. A bristle or .stout hair, which is 
hooked or double-hooked, or retmi'sely 
appendaged at the tip. 

Barba. Beard. 

Barbate (-atus). Bearded; beset with 
long and weak hairs. 

Barbellate (-atus). Beset with shorter 
and stiffer hairs or barhelUe. 
Barbellulate (-atus). Diminutive of the 
preceding. 

Bark. The rind or cortical portion of a 
stem, especially of an exogen; 7G. 
Basal (Basilaris). delating to the base. 
Basal-nei'ved. With nei vo.s all from the 
base of the leaf ; 92. 

Base {Basis). The extremity by which 
an organ is attached to its support. 
Basidia. Cells of the fruetitication of 
Mu.shrooms which bear the spore**. 

BasI fixed (-us). Attaclied by the base 
or lower end ; 253. 

Basiyyuium. Synonym of Car[)oj)hore 
Or IViecaphore. 

Baslnen'ed (~ius). When the ribs pro- 
ceed from the base of a leaf. 

Basipetal. Developing from apex to- 
ward the base. 

Bast., or Hass. Inner fibrou.s Itark; 77. 
Bust-cells. The essential components of 
bast; long and flexible biitthick-walled 
attenuated cells; 77. 

Beak. A nai rowed or prolonged tip. 
Beaked. Ending in a beak. 

Bell-shaped. Same as Campanulatc"; 249. 
Berried^ Baccate. 

Berry. A fruit, the -v-hole-^pericarp of 
which is fleshy or pulpy; 2H9. 

Bi- or Bis. As a prelix to Latin words ‘ 
(Lrreek words ha^ e D/-}, two, twice, 
or doubly. 

Biacuminate (-atus). Two-pointed, as 
malpighiaceous hairs, fixed by the 
middle and tapering* to each end. 
Biarticulnte (-atus). Two-jointed. 
Biauriculate (-rdus). Two-auricled. 
Bibracteate f-atus). With two bracts. 
BibracJeolate (-atus). With two bract- 
lets. ‘ 

Bicallose (-osus). With two callbsities. 
Bicdnnate (-atus). Two keeled. 

Biceps, j With two supports or stalks, 
Bicipital. ) or two-headed. 

Bicolor. colored. 

Biemjugate (-atus). Twice paired. • 
Bicurnis. Two-horned. 

Bicornute. Same as preceding. 
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hicruru. T^io-Iegged, or with two sup- 
ports. 

BUenUite {-atus). Having two teeth. 

(Not doubly dentate.) 
lii I HUB, La^itiiig two days only. 

Biennial {Biennis), Of two years’ dura- 
^ tion ; ,'{1. 

Bifariovs {-iuB). Two-rauked; in two 
vertical rows. 

Bife/us, Ikaible- bearing; fruiting twice 
a year. * 

Bifid {-'id ns). Two-cleft, to the middle 
or thereabout. 

Bifldrous {-ns). Two-flowered. 

Bifoliate. T\\ o-leaved. 
liifdUolate,. Of two leaflets. 

Biforate (-o/<4.<5). «> Ilax ing two open- ^ 
ings. ^ 

Biformis. Two-forined; in two shapes. 
Bifrotis. With two faces or a^'pects. 
^Bifurcate {-rdus). 'rwo-fo»Ued; t. e. of 
tAvo prongs or forks. Hut it niay^ 
mean his farcatus; i. e., forked and 
• again forked. 

Bifje mutate {-atius). Twice twin ; same 
as Hieoujngate. , 

BUjener. The offspring of a cross be- 
tween two generically diflTerent plants. 
Bijmjajte {B jar/ ns). 'I'wo-paired, as a 

pinnate leaf of two juga or pairs of 
ieaflet!*). 

Bilabiate {-at us) Two-lipped; 247. 
Bildmellatc {-atns)^ or Bdaimllar. Of 
two plates or lamelhn. 

Bilobed {Bilobns)^ m' Bilobate. Of two 
lobes, or clelt'into two segments. 
Bild<\ellate. Divided into two locelli; 

Bilocular {<i<iris\ Two-celled. 

Bimi’stris. Lasting two months. 

. Bimus.^ Lasting two years; two years 
old. 

Bitianj Consisting of Uvo 

members; 170. 

Buiaie {-at us). >n pairs or twos. 

Bint. Twin, or two together. ® 
Biuddal {Biiiddis). Having two nodes. 
Binomial Nomenclature^ 346. 

Biolofjy. The iiaturtl history of plants 
and animals, i. e,, of living things ; 1. 
Bij^almate. {-atus). Twice palmately com- 
pound. 

Biparous. Bering two; as a cyme of 
two rays or axes; lo2, 155. 

Bijfdrtible {-ibilis). Capable of division 
into two similar parts. 
bipartite {-itus). Divide •almost into 
two pieces ; two-parted. 

Bipes. Same as Bici'uris. 


Bipinnate {-nins). Doubly or twice 
pinnate; 103. 

Bipinndtifid {-idus). Twice or doubly 
pinnatitid; 100. 

Bipmndtisect {-us). Twice pinnately di- 
vided. 

Biplica, te {-nJtus). Twice folde<l or plaited, 

Btporose {-osus). Opening by Uvo pores. 

Biradiale {-atu.<<). Of two rays. 

Birimose { osus). Opening by two slits. 

Bisected {-us). (Jompletely divided into 
two parts; 90. 

Biseptate {-atu.s). With two partitions. 

Bisi rial {-ia/is), or Biseriate {-intu.s). In 
tw'o senes, one above the other. 

Biservate {-atus). VV^hen serratures are 
again serrate; doubly serrate. 

Bisixual. Having both stamens and 
pi'HtiJ ; hermaphiodite ; 191, 

Bisulcate {-atus., Bi.sulcus). Two-grooved; 
having two 1 arrow's. 

Bitcrnate {-atus). Twice ternate. 

Bladdery. 3'hin and inflated. 

Blade. The lamina, limh, or expanded 
portion of a leal, &e-; 85, 245. 

Blastema. J'he bndding or sprouting 
part or point. First used for the axis 
of an embryo; now u^ed lor the ini- 
tial growth out of wbieb any organ 
or pait of an organ is developed. 

Bloom. Besides its use a*' eipiivalent to 
blossom, it denotes the white powdery 
and glaucous covering of the surface 
of many fruits and leaves, of a waxy 
nature. 

Boat-shaped. Of the shape of a boat, of 
the deeper sort, wdth or w ithout a keel. 

Bostryehoidal. I laving the form or char- 
acter of a ringlet, or Bostrvx; 157. 

Bostryx, An uniparous helicoid cyme ; 
156. 

Bothrenchyma. Tissue of plants com- 
posed of dotted or pitted ducts. 

Botry-cymose. Racemes or any botryose 
clusters c3nmosely aggregated ; 159. 

Botryose (-o.fws), Botryoidal. Of the ra- 
cemose type; 144, 145, 146, 153. 

Botrys. The equivalent of Raceme ; 146. 

Botuli/ormis. Sausage-shaped. 

Brdchiate {-idtus). With spreading 
arms, as branches (espeeiall>' opposite 
ana decussate) widelv diverging. 

Brachys. Greek for short, and used in 
compounds; as, Brachypodus, short- 
stalked. 

Bract, Bractea.^ The leaves (more or 
less modified) of a flower-duster; 118, 

Bracteate {-eatus). Having bracts. 



400 


GLOSSARY. 


BrnHeoln^ Brarteole. See Bractlet. 

Bracteol(ite{-atus). Having bractlets. 

Bracilei. A bract of the ultimate grade, 
as one iu'^erled on a pedicel or ultinuite 
flower-stalk, instead of subtending it; 
141, 142, 100. 

Bract t me Full of, or with con- 

spicuous bracts. 

Branches. Secondary axes, or divi- 
.•sions of an axis; 47. 

Branchlets. Ultimate branches or divi- 
sion.s of an axis ; 47. 

Brvathln<)-pori‘s. See Stomata, 80. 

Bristle. A stiff hair, or any slender 
body or outgrowth which may be 
likened to a hog’s bristle. 

Bristly. lieset AMth bristles. 

Britmievs. Deep brown. 

Brush-shaped. See Aspergilliform. 

Bryoloyy. The botany of Mosses. 

Bud. The unde\ eloped slate of a stem 
or branch, with or without leaves; 

6, 40. 

Bud-scales. The tegument.s of a bud ; 40. 

Bulb (Bulbus). A leaf-bud (commonly 
subtm’ranean) with fleshy scales or 
coats; 43, 02. 

Bmbkeps. A stem Avitli bulbous base. 

Bulbif< rovs (-ns). Ihilb-beariiig. 

BulbiUus^ Bulbalus. Diniiiiutive bulb. 
Samfi as 

Bulblet. A small bulb, especially su<*h a.s 
is produced in the air, in the a.xil of or- 
dinaiy' leaves, or upon them ; 03 j 

Bulbodmm. A synonym of Conn, the j 
“solid bulb.” 

Bulbo-tuber. Synonym of rorm. 

Bulb(ya.% Bulbosus. Having bulbs or the 
.structure of a bulb. 

Bnllale {-ntns). Said of a puckered sur- 
face (as if blistered), thrown into por- 
tions which are convex and projecting 
on one side and concave on the other. 
Also u.sed in specific names, in its 
more literal .sense for inflated. 

Bursirula. A small pouch {bursa); 
such as that which encloses the disk 
or gland of the caudicle of the pollin- 
lum of an Orchis. 

Bnrsiculatns. Furnished with a bursi- 
cula or pouch. 

Byssareons (-eus). Composed ot fine 
threads, like byssus or fine flax. 


Caducous i^us). Droppfhg off very early, 
a.s the calyx of a Poppy at the time 
of expansion ; 243. ^ ^ 

Ccsruleus, Sky blue, or pure blue. 


CcBsius. Haven der* color ; pjde green with 
whitish or gray. 

Calathidium, ('‘dlathis. Literally a bas- 
ket ; a name for the head of flowers (or 
better for the involucre only) of Com- 
positin 

Calathijorni (-ormis). Cup-shaped ; of 
somewhat Inmiispherical outline. 

Calcar. A spur; mostly used tor the nec- 
tariferous «)nc of a calyx or corora. 

Cdicarate {-atn.s). Furnished or pro- 
duced into a spur. 

Calceolate {-atns), or C alee if or mis. 

Shaped like a slipper or shoe 

Callo.se {-o.<ais). Healing callo.^itics 
{calli)j or hard protuberances. 

Cdlvns. Bald, as *’11 akene without 
pappus. 

Calyranthemy. Name of the mon.^tvo.s- 
ity in wliuh the calyx imitates an 
exterior i orolla ; 174. 

Calycijlorous {('idyctjlonv), .340. 

Calycine {(htlyciHiis). Uelating to calyx. 

Cahjculate {-atiis). Bearing biacts nc.xt 
the calyx width imitaUi an external 
O’* acet'shory calyx. 

Calyculus. An involucre or involucel 
imitating an additional calyx. 

Calypira. J'he hood or veil of the 
.vpore-ca‘'e of a Moss; or .some cover- 
ing body like it. t v 

Calyptrate {-attis). Furnished with a 
calyptra, or somctliing like it. 

Calyptriform {-orinis). ( ’al\ pt ru-shaped ; 
as the calyx of Lschscholtzia. 

Calyx. The flower-cup, tlie exterior 
perianth ; 104. 

(^dmara and its diminutive Cam'-rula 
(chanioer) are sometfpies ksed for the 
cells of a fruit. 

Cambium. Old name of the visgd mat- 
ter bctwetui bark and wooil in com- 
mon trees or shrubs \n spring; now 
used for the nascent structure there 
forming, or Cambium, layer ; 78. 

Campanulate {-atus). Bell-shaped ; elon- 
gated cup-shaped or shorter, and bioad 
from the base ; 249. 

Campaniformis. Same as (yfimpanulate. 

Cnmpylo.Hprrmovs {-us). Curved-seedcii. 
Said of seed-like fruits or carpels, as 
those of some Umbellifera*, in?whicli 
the contained seed is volute by the 
literal edges, so as to produce a longi- 
tudinal furrow on the ventral face. 

Campy lot ropnus {-us), or less correctly 
CampylotS'of. il, or Campulitropoust 
An ovule or seed which is curved 
in its formation so as to bring the 
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micTo])yIe or true apex clown near to 
^lic hiiiim; 270. 

Citnalicttnlate {-atns). Channelled, or 
with a longitudinal groove. 

* Cdnci'lldte i-dius). Latticed; resemhling 
lattice-\v'<M'k. 

Cdndiih(s. I’uVe white. 

^(tnesrvns. Hoary, usually with gra}’’ 
puhescence. 

^Canua. (ira^ -white; whiter than the 
prececfing. • 

! So blender that it 
may he compared 
with the hairs of 
animals. 

Cdpltirte {-afus). Hcad-shajied, or col- 
lecl(“d in a head; y7. 

Cnjiitdlufe Diminutive of Cap- 

itate. 

OfjtifH/NTH. A head of or simjile globu- 
lar cluster of sessile flowers ; 147. 

C((jn (iditfe {-a I us). JJearmg a teudnl 
fcapieolus) 

Or/A>v//c i-u/a). A dry and didiiscent 
pericarp composed of more than one 
carpel ; 280, 2!».‘L , 

Capitulur. Of tlio nature of, or relatAig 
to, a capsule. 

OfjMuhji'rvN^. ( 'apsiile-hoaring. 
C(trc>ndus. An unused name for an 
indehiscent and scveral-celled dry 
fruit; 2‘J7. 

Canna. A keel; used either for the 
two comhined lower pi'tals of a papil- 
• iomu'cous corolla (ISo); or for a sa- 
•lieiit longitudinal projection on the 
centre o( the lower face of an organ, 
as on (lie glumes of many Grasses. 
Cdr'nhttf l^eeled. • 

Carutpsfs Cartfopsis. A grain; a seed- 
like fruit with tliin pericarp adnatc to 
the coiitaTncd seed ; 21)5. 

Carneus. FIcsh-colorcd, very pale red. 
Caro. Fh'sli, as the pulp of a melon, or 
the fleshy part of andnipe. 
Cavpaddium. Svnouvm of CVeniocarp.* 
Carpal, Carpiilum. A simjdo pistil, or 
flit, element of a eonipound ]nstil, an- 
sw’onng to one leaf ; Ifi^, 200. 
Carpid,C(npfdium. Synonym of carpel. 
Carpolofpf. The botany of fruits. 
Cdrp(tpJto^e {Carpdphorurn). A ])ortion 
of receptacle prolonged between the 
carpels; 212. * 

Cdrpoph pll ( Ca )'poph [fUam ). Tiiterally 

fruit-leaf; synonym of Carpel ; 200. 
Ca7'^lafjinou8 or CttrlUaf/incf^tet i-eus). 
Of the texture of cartilage or gristle; 
firm and tough. 


Cdruncle (Carurtcula). An cxcrescenre 
at or about the hikim of ceitain si'eds; 
308. 

Carp(tp]i pH ac(ious[-e u.'<). Kcsemhling or 
relating to the corolla of Dianlhns 
CarxopliyJkis (240), or to the J*ink 
family . 

Catpopst.'i. Si'c Cario))sia. 

Casside u.-i. 11 e h n e t -s h a pe d . 

Cassn.s. Empt\ , as an anther contain- 
ing no pollen. 

Caslrtda {-atu.<). Said of a stamen 
which wants tho anther 

Cataju ltdous {-us). Where petals are 
united only In cohesion with united 
stamens, m Mallow. 

(^atiiphplln. Answ’ers to llie (Jerman 
“ Xiedcrhlkttcr,” or under-leaves, 
those at the l)(>ginning ol a groAvth, 
cot} ledoMs, hnd-scales, scales on rhi- 
zomes. (S:c.; 0. 

Caicnuhita (-at us). Formed of ])arts 
united end to end. like the links of a 
chain. 

Cafkhi. A scaly spike (see J/aca/); 150. 

Caudate (-ok/.s). Furnished with a tail 
), or with a slender tip or ap- 
pendage u'sembling a tail. 

C<nal(.i' A trunk or stock of a plant ; 50. 

('audtrle {('audu-ula). The stalk of a 
pollmium, &c, 

CanUsci at (-ens). Having an obvious 
stem. 

CauHeh (Caidivulus). The initial stc*n\ 
in an emlirvo, generally named tlie 
Hadicle; 10. 

Caulhie (-iuas). Belonging to the stem. 

CauHs. (k’celv tc»rm Caulon. Thu stem 
ol a plant. 

Caidtu'urpic or CauJocarpous. Applied 
to plants which live to flower and 
fructify more than once or imleli- 
nitcly. 

Caidduie, Catddnm. The stem-part of a 
plant. 

CHphidanihinm. One of the names of 
the head or oapitulnm in Conipositiv ; 
148. 

Cell { Ci'llula). The anatomical element 
of jilants; 28. The cavity of an 
anther which contains the [>olIen, 
or an anther-lolie, thus taken in tlie 
sense of the circumscribing wall as 
well as the cavity; 251, 254. 
cavity, or any one cavity of an ovary 
or pericarp, contaifting the ovules or 
seeds; 2fi2. 

Cellullfr tPlnnts, C( llaln7rs, 340. 

Cellule Cula). Diminutive of cell ; of 
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the same moaning as Cell in vegetable 
anatomy ; 28. 

Cellulose, The matcM'ial, chemically con- 
sidered, of which the wall of the ccdl 
c•on'^i^ts. 

Cenoblum. A name of the peculiar four- 
parted fruit (or the foui nutlets arouml 
a common style) w inch distinguishes 
Lab'ata' and llorraginaceai. 

C(.nti ij‘u()((L Tending or developing 
from the centre outward. 

Ci. ntripetnl. Tending or developing from 
Avithout towaid the centre. 

Ce/)/f(il(inthiufn. Synonym of Antho- 
dium. 

Cirntiutn. A siliquiform capsule, such 
as that of Corydalis, Cleome, &:c. 

Cereal. lielongmg to corn and the 
allied grains. 

Cninus. t)f the color of wax. 

CVV?iMOM.t {-utui). Nodding. 

Chertrt. (Ireek for a bristle, Latin Seta. 

Chnjf. Small scales; dry and depau- 
perate bracts; such as those on the re- 
ceptacle of a sunlloAver and many other 
Composite* ; also glumes of Grasses. 

Chnjf\i. I’roA ided with or having the 
texture of eliaff. 

CItuUiza. 'riie part of an ovule where 
coats and luuleus are continent; 277. 

Charnulled. Hollowed out longitudi- 
nally like a gutter. See Candbculute. 

Char(icier. A diagnostic description, 
or the enumeration of essential differ- 
ences ; 30 1 . 

CJiasinof/ariiy. The opening of the peri- 
anth at flowering lime; the opposite 
of (deistogainy. 

Clud'taceovs (-iu.'f) Having the texture 
of writing-paper. 

Chloroplnjll. The green matter of leave.s 
and other vegetation ; 70, 88. 

Chloros. (ireek for green. Enters into 
compounds, such as Chloronthus., 
green-flowered, Ctilornnfhy, same as 
Chlorosis, as Avhen petals turn green; 
172. 

Chlorosis. Literally becoming green, as 
some riow'ers in retrograde metamor- 
phosis. Also used contrariwise for 
the loss of a normal green color; 172. 

Chorda Fisillln ris. A line of lissne reach- 
ing from stigma to ovary. 

Choripetalous {-us). Same as Polypeta- 
lous, i. e. petals unconnected ; .244. 

Chorisepalovs. SamVi as PolysepaIoiis,&c. 

Chorisis. The separation of a leaf or 
phyllum into more than one ;« S^/2. 
Chorlstophyllm. Separate-leaved. 


Chromule {-%ila). Coloring matter of 
plants other than cluorophyll, espe- 
cially that of petals. 

Chrysos. (ireek for golden, or golden- 
yellow; as 

Chrysanihus. Vellow-floAvered, &c. 
Cicafuo’, Cleat nrula. A scar left by 
the fall of a lent or other organ. 

CUiaie i-atus), Ciliavis. Marginally 
fringed witli hairs. , 

Ciltum, pi. cilia. Marginal hairs, form- 
ing a fringe, like the eyelash. (The 
name has been extended in scientifle 
books to undixidual hairs, and of a 
surface as well us edge.) 

CxrLCtnnas. A curl : name of a uniparous 
scorpioid cynie^ which is Cindnnal ; 
lofl, 157. 

Ciuvnrhyuia. Laliciferous tissue. 
Clnerascin.s, Cim raceus Ash-grayish. 
Clm reous {~cus). Asli-gray. , 

Clnnnhannus. (Jiiuiahar-color ; scarlet 
touched with oiuiigc 
Circlnal {-alls). liiNoluie Iroiu the tip 
into a coil; 133 

fUrcinafe., or ( Irclnwitc {-(Uus). Same 
if.s preci'diiig; or soineiiuies meaning 
coiled into a ring only. 

Clrcumsrlsslle, or ('Ircumcissile {Cirruxn- 
srlssxis). Cut eircuUry and transNcrse- 
ly; di\ ided traiisN ci-'i Is ; 2J1, 21)3. 

Cli cumscrlpflon {~lo). The general out- 
line of the margin of a flat body. 
Cinhife rolls {-us) and CirrhosG. Ten- 
diil-beaiiiig. 

Clrrhus. A tendril ; 54. 

('itreus^ Cltrinus. Leinon-colored. 
dados, Greek for branch ; wdiencc such 
tei.nsas ^ ^ 

Chidodium. Same as Clndophyllum. . 
Clddiphyll^ CJndophyUa. liranchcs as- 
suming the form and function of foli- 
age; (If), OG. 

Clacatp {-afus), Clavlformis. Club- 
shaped. 

iFlarellate. Diminutive of (ylavate. 
Clariculate {-atus), ' Furnished with clnr- 
iculwf viz, tendril-, hooks, or ather 
appliances for climbing. 

325. 

Cfassyica tion^ 31 5. 

ClathratG {-atus). X..atticed. „ 

'Claw. The narrowed base or stalk which 
some petals, &:c., possess; 245. 
Ch'istnyamy, Clchtoyamous.^ ClGistoqnmlc. 
Close-fertilization in unopened blos- 
soms;. ^1. 

Chistofjeny^ Chistogenous^ 241. Same as 
Cleistogamv. 
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Chyi. Cut haiif-way down or there- 
about ; 98. * 

CliinOtnfj. Rising; by layinj; hold of 
, surrounding objects for supi)ort; 51. 

Climnidrtum. The anther-bed in Orchi- 
dacese. , 

Clinanthiani. A name for the receptacle * 
of iniiorescence in Compositui; 148. 

Clinimn. ‘Uised in Gicek coin])Ounds for 
• rcccptji^clc, c.g. F triclinium^ for an 
involucre around* the receptacle of 
inflorescence. 

Clo$t-J\ rtiUziilion. Fecundation by own 
pollen; 21(5, 280. 

Cloves. A gardener’s name for young 
bftlbs developed around a mother bulb. 

Cluh-shoped Graduillly thickened up- 
'ward from a ^lender base. 

Clustered. Coll(‘cted in a bunch of anj” 
soit. Cluster is a good indelinite name 
for any assemblage of flowers ou a 
})lant. 

Clppeate (-«(«.!>■), ClpiieiformU. Buck- 
l«ir-shaped. 

Coacu'ralt {-atus). Heaped together. 

Codduate Coadunutus. Same ai 

A dilate. 

Coulescdtce. Union of similar parts; 
179, 189. 

Co(det>cent (-ck.s), Coalitus. (’ohcriug; 
prof»crly applied to the organic cohe- 
sion of sinuiar part-.. 

Conrrtate {-of us). (Jiowded together. 

Coated. (h)in])oscd of layers as an 

^ onion, or furnished with a covering 
or rind. • 

Cohic(d)hy. Bearing long and soft entan- 
gled liairs. ^ 

Corvjnt'us. lWight»red or scarlet (reil 
'with ‘u little yellow). 

C(X‘cus. G/eek for a kernel or nutlet, 
from which the Latin Coccurny the 
kiTinos or scL»-lct grain (supposed 
berry) of the Qnercus coccifera; used 
botanically, mostlv in the form of 
“coccus,” for the portions into which 
a schizocarj), or lobed fruit w’ith onc- 
s^eded cells, splits up; these portions 
arc Cocci or Coccules ; 29[3. 

Cochlear {Cvchle'nns). Spoon-shaped. 
Il^nnv'i\i|nngly applied aLo to a form 
of imlf-icative ncstivation with one 
piece exterior; 437. • 

Cochleate CnUis). Shell-shaped, i. e. 
spiral in the manner of a snail-shell. 

Cc^lospcrmovs {-us). Hollow-seeded; ap- 
l^ied to seed-1ikc carfiels df T*mbeHi- 
fera? with ventral face incurved at top 
and bottom, as in Coriander. 


Cosnanthium. Sj^nonymof Clinanthium. 

CiBnohio. Synonym of (Jarcerulus. 

Cohesion. The congenital union of one 
organ with another ; either similar 
parts (coalescence), or dissimilar parta 
(adnation ). 

Cohort. In classification a group next 
superior to order, 32(5. 

Coleorhizu. Root-sheath; the invest- 
ment (belonging to the cotA ledon or 
plumulej through which the primary 
root in many Monocot} ledous bursts 
in germination; 2(5. 

Collar ( Collum ). Name of an imaginary 
something intermediate between pri- 
mary stem and root. 

Qollateral. Standing side by side. 

Colltctire Fruits. The aggregation of 
the fruits of several flowers into one 
ma«'S; 301. 

Colored. Of other color than the green 

, of herbage; 118. 

Columella. The persistent axis of cer- 
tain capsules, spore-cases, ; 289. 

Column {Columna). Body tormed by 
the union of the tilameiits among them- 
selves (as 111 a malvaceous dower), or 
'With the SI} le or stigma, as in Or- 
chids; 250. ' 

Columnar. Column-shajied ; pillar- 
shaped. 

Coma. Literally a head of hair; a tuft 
of hairs of any sort ; specially a tuft of 
hairs on a seed; 30tl AKo the name 
of the whole head of a tree. 

Commissure (-ura). The face by which 
two carpels cohere, as in Umbellifertt. 

Common ( Coinmunis). General or pirin- 
eipal, as o])posed to partial. 

Cornose (-o.'u.'s), soinotinies Comatus. 
Furnished with a coma. 

Cdmpluuate (~atus). Flattened. 

Complete {(^ompletus). Having all tlic 
parts belong to it or to the type; 175. 

CSmplicate {~atus). Folded upon itself. 

Compound. Said of similar parts aggre- 
gated into a common whole Com^- 
pfvund Flower^ 147. Compound 
2fi3. Compound Tnflore.^cenre^ 150. 

Compound Leaf. One divided into sep- 
arate Wades; 100. 

Compre.^sed {-us). Flattened lengthwi.se. 

Concavlescence, A name for the coales- 
cence of axes ; 158. 

Conceptncle {-aculut^). Originally used 
by Linn.TUs for W'hai; is now called 
Fol^ele; and later for the pair of fol- 
licles of Asclepiadaceae and Apocy- 
nacesB. 
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Conch! formis. Shaped like one valve of 
a bivalve shell. 

Concutnus. Neat or elejjjant. 

CVmcolor. C)f the same or of uniform 
color. 

Co?j(/u/flicate {-(iftts). Com! u plica tiviis. 
Folded together lengthwise; 

Cone. See Stiobde. 

Conjertuii. (,’losc‘ly packed or crowded. 

Conf’i rruiuinaie {-<rfu.s). Stuck togetluT 
by adjacent laces, as the cotyledons of 
Ilorsechestnut ; JIU. 

Conjhu nt (-ens). IMended intoon(‘ ; pass- 
ing by degrees the one into the other. 

Con fanned {-onnis). Similar to in form ; 
closely litted to, as a seod-coat to 
the nneleiis. 

Congealed {-us), (’rowded together. 

Covglohali {-aiu.'i). ( 'ollected into a ball. 

Conglomerate {-<dus). l)ensely clus- 
t<‘red or heaped together. 

Coniferona {-us). Cone-bearing. , 

Conjugate (~atus). Coupled; in single 
pairs. Conjugate-pinnate, 104. 

Connate {-atus). United congenitally; 
107, 182. 

Connati -perfoliate. United at base in 
pairs around the supf)orting a.xis; 108. 

Conneefire {-ivtim). A ]iortion of a sta- 
men winch connects the two cells or 
lobes of an anther; 2.jl. 

Connivent {-< ns). Coming into contact • 
or converging. 

Conorarjtiuni. An unused name for an 
aggregate fruit, sueli as a strawberry, 
consisting of many car]K*ls on a coni- 
cal r(‘ceptacle: 2.)8 

Consolidated. When unlike parts are 
colie rent. 

Continuous. The rever.se of articulated 
or interrupted. 

Contorted Tw'isteil; or bent or 

twdsted on itself. In >F.stivation, the 
same as Convolute; 138. 

Confortujdicafe {-atus). Twdsted and 
plaited or folded. 

Contracted. Either narrowed or short- 
ened. ‘ 

Contrary {-arius). Opposite in direction 
to the part compared with; as a silicic 
compressed contrary to th^ dissepi- 
ment. 

Convolute {-utus) or Convnluihe {-trus). 
Rolled up from the sides or longitudi- 
nally. In .(Estivation, 138. In Ver- 
nation, 133. 

CdrnUoid {-cm). Coral-like. ^ 
CSrculum. Old name for the* embryo, 
or Cor seminis ; 311. 


Cordate {-atus), sometimes Cordlform 
{-ioanis). Heart-shaped ; like tin* fig- 
ure of a heart on cards; the stalk at 
the broader and notched end ; 90. 

Coriaceous {-eus). Leather} in consist- 
ence. 

Cork, 81. 

Corky. Of the texture of cork. 

Corky Cnrelojn ., 7G. 

Conn {Cormus). A bulb-like fleshy 
stem, or base of a stem ; a “solid 
bulb;’’ 01. 

CormophyfiS ( Connophgta). 841. 

Conn ous {-eus). (If the texture of horn. 

Corniculnte {-atus). Furnished with a 
little born. 

Cornu A horn : /’ c. a horn-like pnu'Css ; 
sometimes used lor (adrar, a spur. 

Corn ute {-utus) Furnished wntli a horn- 
like process or spur. 

Corolla. 'file interi(»r peiianth, Cv.in- 
posed of petals; 1(53, 243. 

Corollaceons (-< us), CorolUnus. Pertain- 
ing to, or res«>mbling e«)rolla. 

Corolliferous ( -us), lieanng a corolla. 
'oroUJjlorous. I orolhjlorrp, 340. 

Coro/l/Ua. DiminuliNc of corolla. 

Coiona. A crown; an inner appendage 
to a petal, or to the tin oat of a corolla ; 
210,210. Oraii}' eoronet-like append- 
age at the summit of (e"owm“g) an 
organ. 

Coronate {-atus). Crow'iied, ha\ ing a 
corona, ike. 

Coroniforni {-onnis). Shaped like a 
crown or coronet. 

Corrugaif {-atus or -atirus). Wrinkled 
orintolds; 133. 

CorCex. Kind or be’'k. 

Cortical {-alts). Relating to bark. 

Corticate {-atus). (.’oated with a bprk 
or with an accessory bark-liko eover- 
ing. 

Cdrymb { Corymhus). A flal-top]>ed or 
merely com e.\ and ojien flower-cluster 
of the indetenninate or centripetal 
order; 140. 

Corymbiferous {-us). Rearing corymbs. 

Cdrymhose. In corymbs, or in the man- 
ner of a corymb. The corymb of 
Linmeus and of other waiters dow’U 
to Roeper included most cymes. So 
that much cyrnose inflorescence is 
in description.^ loosely said to be 
corymbose, or a stem is said to be 
eorymbosely branclied, even when 
thee'^o^dion is centrifugal; 146.c/ 
Costa. A rib; when single, a midrib 
or mid-nerve. 
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Costal-nerved. ^^ith nerves springing 
from a midrib; 02. 

(\)duti' {-((tun). liibbed; furnihhed with 
‘ OIK* or more longitudinal i>riinary 
veins or rib.s. 

Cot tjW'dons {CotyCcion^ pi. Cotylclones), 
m The “ se(‘tl-lobes,” being the leaves or 
first leaves of the I'liibn’o ; \iz., the 
^ one, or the pair, or rarely tlie whorl of 
lenvesf'TTorue by th« radicle or caiiliele; 

10 , .‘til, ;n:i. 

(\>f/f/ijorin!s. Dish-shaped, or wdieel- 
• shaped with an creel or aseendiug 
border. 

Crdljnforvi (-<ova/.s‘). In the shape of 
a goblet or eiip, of Igmuspherical con- 
tour or more shallo^^ ; 218. 

Cr moo n-p {Crtinorarplum). A dry and 
seed-like fruit, eomiiosed of two oiie- 
s^eded earpc'ls, invested by an epigy- 
nous eal^x, and separating at matu- 
rity; 2:)7. 

Crtijnvy. Kunning along or under 
ground ami looting; bli. 

Vri'iia, Cnnotura. A rounded tooth or^ 
notch. • • 

Crenatr { -atu»). lootlied by crenatures ; 
scallopeil; 

Cnri('f\ ('rt)i(lh‘(L Same as Creiiature 
and ('renate. 

('i I'nuitiiv i-utui). Diminutive of Cre- 
mitc, /. AVJth small crenatures. 

Costed Kuriiisheti with ain’ elevated 
,bne, ridge, or con-jiicuous elevation 
wm the surlaee, es])(jcially such as may 
be likened to the eri'st of a helmet. 
Codao vs* ( dialk-w hite ; chalky. 

Ct ihrosi (-osa.s’ymd Cribriform {-onhis). 

Pierced like a sieve. 

CrilntJ'orin ('tUs^ 77. 

Crivitus. J?i*arded with long and weak 
hairs. 

Cri'^patus. (hirled ^r crispy. 

C'ristate {-at us). Cresied. 

Crocevs^ Crocntjis. Saffron-colored, i. e. • 
deep reddish-yellow.' 

('ross-brecds. The progeny of interbred 
varieties; 321. 

Cross-fertilization. Fecundation hy pol- 
len of another dower and of another 
individnffl; 2U>. 

Croirn. See t'orona, 210; 24G. 

Crowned. See Corofiate. 

Crownhif/ ( Corona7is). Borne on the 
summit of an organ. 

Cruc^ite (-atas)^ Cruciform ^-c$'mis). 
Cross-shaped. 

Cruciferous {-us). Cross-bearing; used 
in* the sense of Cruciform ; as the 


“cruciferous” corolla of the order 
Cirucifene; 24G. 

Crumpled. See Corrugate. 

Cruslaceous {-us). Ot hard and brittle 
texture. 

Cn/jitos. Crock for concealed; whence 
Cryptotjamia. (hyptogamoiis or Cryp- 
logamii’ jilants ; 3, 3.35, 34L 
Cryployamovs. I'ertammg to the above, 
Cucullate {-alus), CucuUdris, Cnculli- 
formis. Hooded, or hood-shaped, 
con led. 

Culm { Culnius). The peculiar stem or 
straw of (Jrain-plants and Crashes; 50. 
Cultrate {-(dus), Cullriformis. Shaped 
like a broad knife-blade. 

Cunenie {(Juneatvs)^ Cuntiform {-ormis), 
Wedge-'.liaped ; triangular with an 
a<*ute angk* ilowuiward ; 05. 
Cujt-hba 2 )id. In the form of a drinking- 

Vupvlc (Ctipula). The acorn-cup and 
the like; 2J(;. 

Cu/mUtrts., Cvpulatus Furnished with 
or subtended by a cnpnle or any re- 
sembling body. 

Cupid ft rolls (-as). Cupule-bearing. 
Curririerred {-ius). When the ribs of a 
leaf are curved in their couinc ; 02, 

( ’« n iscrial. In curved or obluiue ranks ; 
124. 

Cushion, 'flic enlargement at or be- 
neath the insertion of many leaves. 
Cusjddate {-atus). Tipped with a Cu^, 
or sharp and rigid point; 07. 

Cut. Same as incised, or in a general 
sense as cleft. 

Cuticle { Cuticula). The olltermo^t skin 
or pellicle. 

Cuttiny A severed ]Kirti(m of a plant 
used for bud-])ropagation ; 43, 

Cydnevs. A clear bright bine. 
Cydtliiform {-onnis). Cup-shaped; in the 
form id' a 

Cydihus. A drinking-cup, such as a 
gohlct or wine-gla‘'S. 

Cycle. A circle. Sometimes used for 
one turn of a lieli.x or spire; 122. 
Cyclical, llelating to aeycle; or coiled 
into a circle ; 110, 120. 

Cylindraceous. Somewhat or nearly 
cylindrical. 

^ Cylindrical {-vs). Elongated and with 
circular cross-section; in the form of a 
cylinder. * 

Cymbeeform or Cymhiform {-ormis). 
B<)at-’5lu^i»od. 

Cyme ( Cyma). A flower-cluster of the 
determinate or centrifugal type, 
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especially a broad and flattivsh one; 

151. 

Cymo-bdtvyose,, When cymes arc ar- 
ranged 111 botryohC manner; 159. 

Cijnioke i-onuti). IJearing cymes, or re- 
lating to a C 3 'mc ; 151. 

Cymiih {Cymula). Uiminulivc cyme, 
or a portion of a cyme; 151. 

Cynm'vhodium Nameol such a fruit as 
that oi the Kose ; fleshy, hollow, and 
enclosing achenia. 

Cypstla. Name of an aehei iiim in- 
vested an adnate calyx, as the fruit 
of (’ompositie; 295 

Cystcllth. One of the mineral and 
usually partW crystalline concretions 
of the cells of the einderniis oi or 
subjacent tissue of the leaf in various 
plants, especially in Un icaceie. 

Cytoblnst. An obsolete name for the 
nucleus of a cell ot cellular tissue. 

Ddetylose {^sus). Fingered, or fingi'r- 
sha]>ed. 

Dasyphyllons (-as). Woolly-leaved. 

Dealbutt {-atus). Whitened over (as if 
whitewashed) willi a white pow’der or 
minute pubescence. 

J)eca. (jieek for ten, compounded wdth 
various words, such as 

Decttf/yiua. ( )ne of the Linmeaii artificial 
orders; 357. 

Decdfjynous {-us). With ten styles or 
carpels. 

J)ecdrner(ms{-'us). Of ton members ; 176. 

J)ex<mdna. A Liiimcan class with ten 
stamens; 334. 

Decandrous {-us). With ten stamens; 
249. 

Decnpvtalous {-us\ Decnsepolous^ &,c. 
With ten petals or sepals, &c. 

Deciduous (-us). Falling, or subject to 
fall in season, as petals after anthesis, 
and leaves (except of evergreens) in 
autumn ; 243. 

Declinnte (-atus), or Declined. Bent or 
curved downw’ard or forward. 

Decompound. Several times compound- 
ed or divided; 102,104. , 

Decompodtus, Decom pound . 

Decumbent (-cn«). Iteclining, but with ^ 
summit ascending; 53. 

Decurrent {-ens)^^Decurswe. Running 
down into ; as where leaves are .seem- 
ingly prolonged below their insertion, 
and so run down the stem. ' 

Decussate {-atus). In pairs alternately 
crossing at right angles. 


Deduplication., Fr. Didmhhment. Same 
astMiorisis; 202. 

Dejinile {-itus). Of a fixed number, not 
exceeding twenty ; or of a tixed onier. 

Dejiniie, Jrijioi escetice. Where axes of 
intlore.scence end in a fldw'er; 144, 151. 

DeJkJCid {-us). Bent or turned abruptly 
downward. 

Di jioralc {-atu.s). Past the flowering 
state. 

Dejvliute {-(it us). Having cast its leaves. 

De/ol lift ion, 87. 

DthUcenre {-entia). The mode of open-* 
mg of a capsule or antlier valves, 
slits, or regular lines ; 288. 

Dehiscent (-cn*).^^ (.)j»eiiiiig by regular 
dehiscence; 292. 

Di Uijaesctnl {-ens). Dissolving or melt- 
ing away, as a stem divided into 
brunches ; 48. ^ 

Deltoid {-oides). IIa\ing the .shape of 
the (ireek letter A. 

Demerged {-us). Under wuiter; same as 
suhnuM'sed. 

^Dendritic {-icas), Dendroid {-oideus). 
‘Trcc-hke. 

Ihndron. (ireek for tree. 

Di ni. 'fen together. 

Dens. A tooth. 

Dentdie {-iitus). I'oolhcd : specially wdtfi 
salient teeth not turned lorwuird ; 98. 

Denticulate {-atus). IMimitely toothed; 
having denticulaiions, or diminutive 
teeth. 

Dtniulate {-atns). Made naked ; strippefj.’ 

/ hiovsum. Do wi i wards . 

Depauperate {-atus). Impoverished; as 
if starved; or djiiiini^live for want of 
favorable surroundings. 

Depressed {-us). Having the appear- 
ance or sliape as if flattened Irom 
above. 

Derma. Greek for skin or surface of a 
plant or orgaii.^ 

• Descendiny {-ens). Tending or turning 
graduallx"^ dowhw'ard. 

Descendiny Axis. Priniarv root ; 1,1. 

Determinate. Limited in number or ex- 
tent; as are the axes of determinate 
inflorescence; 144, 151. 

Desinens. Terminating in. • 

Desmos. Greek for things bound, or as if 
chained together. 

Dextrm’se {Dexirorsus: adv. Dextrin'- 
sum). Toward the right hand, or re- 
lati«g,^,o it; 51, 140. , 

Di, Dis. In Greek compounds, two, or 
double. 

Diachenium. Synonym of Cremoca-rp. 
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DiadcJphia. A Linnscan (335) class 
*haviiiii’ the stamens. 

Diadi'lpkousi {-uh). C’ombined by their 
lilameiits into two sets; 250. 

JJiatjnoiiis, A brief distinguishing char- 
acter. • 

DialifpetaUn^ 341. 

J)iahjj)i'tnious (-w.s'). Same as polypeta- 
lons, i. c. ()1 separate petals; 244. 
J)iuhjiiJj.jUoas Bearing separate 

lea\es. 

IHaudnu. A l^inniran class with per- 
fect flowers haMiig only two stamens; 
334. 

Diandrnus ( Di<t7ide7'^ &c. ). Having two 
stamens; 240. 

Diaphanous (~us). *lA‘tting the light 
shine through. 

Divaipillary. Composed of two carpels 
^or pistil-leave^ ; 201. 

Dichasiuni. A two-parted or two-rayed 
cyme; 152, 155. 

Diahlarnydtams {-eus). Having a double 
’perianth; 10 1. 

Dlchdtonwm Forked in pairs ; 

t^^o-lorked. • • 

Dlvhoyiunous Dichoyanuj. Her- 

maplnodite ^\lth one sex eailicr de- 
veloiied than the other in the blossom ; 
210 . 

Dici^sium* Name of a fruit consisting 
ot an achennnn within a sejiarate and 
free covering made of perianth, a.s that 
of ISI ir.ibili'.. 

^Didimms {DicVuiis). When tlowers arc 
of separate sexes ; 101. 

J)icdcc(^us i-us). I'ruits of two cocci. 
Dicotyledons^ Dicot ylcdoncs. Fl;jnts of 

the class iflarkeft by having two coty- 
ledons; 27, 330, 340, 344. 

Did tylcdmious {-eus). Having a pair of 
eotyleiions; 10, 314. 

Didymous {-us). •Twin, found in pairs. 
Didy7iu7uia. The Lnina'aii class marked 
by didijna7ny (335), i. e. ^ 

Didynamous {-7is), - When a 4-androus 
flower has the stamens in two pairs, 
and one [>air shorter than the other ; 
250. 

DlercsiUs. Mirbel’s name for a dry 
fruk lomposed of several cells or car- 
pels connate around a central axis, 
and separatin^at maturity, as that ^ 
Mallow. 

Dlfj'orrnis. Of unusual formation. 
Diffuse {-usiis). Widely or loosely 
spreading. ^ 

Diynmms {-us). Of two sexes in the 
. same ekister. 


Digitate {-atus). Fingered ; a compound 
leaf in which all the leaflets are borne 
on the apex of the petiole; 101. 

Diyitately. In a digitate mode; same 
as I’almately. 

Digitate- Pinnate. 104. 

Digynia. A Linmean order character- 
ized by having tin* gyiueciinn 

Diyynous. With two separate styles or 
carpels; 201. 

Dinu7'ous (-ms) Of two members in each 
circle; 17G. 

Di777idiute {-atus). Halved, or a.s if one- 
hait was wanting. 

Din7o7phous (-//*•), DlmQ7yhU\ Dimor- 
phism. Occur! ing under two forms; 

• 225, 234 

Duccia. Linmran class (355) of plants 
with the flowers 

Dimcious {Diircius, lJioico7ts). Unisex- 
ual, and tin* two sexes borne by dis- 
tiin t indiv idiiaK ; 101. 

Dhicio-poh/ya 7710US. When some indi- 
viduals bear unisexual and others bi- 
sexual flowers. 

Dipitaltais {-us). Two-petaled ; 244. 

Diphyllous {-us). Two-leaved; 243. 

Diplo. Se(> Duplo. 

Diplosfeiuonous, Diplastemony. Having 
twice as many stamens as petals or 
sepals; 177, 108. 

Diplotiyium. A cajisule or other dry 
fruit, invested with adnate calyx; ati 
inferior < a])sule. 

Diptcious -{us), 'rwo-winged. 

Diremption {-lo). Syn. ot (’hori.sis: 202. 

I)iscij\ 7'ous {-us). l)i.sk-bearmg. 

Discifoi'in {-o/'iuis) Depressed and cir- 
cular, like a disk or fpioit. 

Discoidal or Di.<void { Discoid inis). Ap- 
jK'rtaining to a disk. A discoid head 
i.s one destitute of ray-flowers. 

Disc or Disk {DUcus). A word used in 
sev'cral senses. 4'he disk or disc of a 
flower is a development of the torus 
within the calyx, or within the corolla 
and .stamens; 213. In a capitulum or 
head of flowers it is the central part 
of the cluster, or the whole of it as 
Opposed to a border or ray. It is the 
face mr surface of any organ, such as 
a leaf-blade, as opposed to the mar- 
gin. In vegetable anatomy, certain 
round spots or marking.s on cell-walls 
are termed discs^ 

Discolor. When the two face.s of a leaf, 
%., are unlike in color. 

Discrete {-etus). Separate ; not coales- 
cent. 
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DinepnJous i-us) Two-sppalod ; 244, 
J)isk‘~Jt<ncers. Those beloji^^dn^ to the 
disk, or body, and not to the inarj'in 
or ray of a capilulnni. 

DissccfctJ i-us). Deejjly cut or divided 
into nmnoious segnn*nts, 

DissrjHifuiif {-('tituni), A partition in au 
o^ ary or pericarp; 204. 

{-ins). Bursting asunder or 
in pieee'«. 

JJi.sth'/ioni< {-us). Disposed in two ver- 
tical ranks; 122. 

JJu^ttncl {J^istincfiis). Separate from; 
nited. 

Iftsiraclile {-ilis). Carried widely apart. 
Dithi vous {-us). Of two thec;e, or cells, 
as are most anthers; 2r)4. r 

/JiurnnL l)ail,\ ; occurring in the day; 

sometimes used for ephemeral. 
JJiraricaie {-ufus). Exti emely divergent. 
lJir('r(jeut^ Dnu r(/iu(/ {-i'Us). Inclmiag 
away from each other. 

Dh'ulcd {JJirisus). Where lobing or 
segmentation extends to the baM*; 98. 
DodfCa Greek for tN\elve. Used in 
l)u(hcatjyma. Linniean order \Nith dow- 
ers. 

I) o(le(‘dyijn<)us. Having twelve styles or 
distinct carpels. 

l)u(U'V(hnerons {-us). Of twelve parts in 
the eiu le. 

iJoih'vtnidria. A Linmean class (304) 
witli the doners. 

Dodecandrou.s. Having twelve (or from 
12 to 151) stamens; 249. 

J) od runUilis. A span (about nine inches) 
long. 

Dolubrifvrm {-orrnis). Axe-shaped or 
hatchet-shaped. 

Dorsal {-alls). Belating to the dorsum 
or back. 

Dorsal Suture. That which answers to 
the midrib of a carpel; 201. 
Dorsi/'erous. Borne on the back. 

Double, Has a technical use when a 
flower is said to be “double;” this 
denoting one in which the loaves of 
the dower are monstrously increased 
mostly at the expense of the essential 
organs. 

Downy. Pubescent with fine nixl soft 
hairs. I.oosely synonymous with soft- 
pubescent, tomentose, &c. 

Drepdnium. A sickle-shaped cyme; 156. 
Jh'upaceous {-eus). K^embling orrelat- 
ing to a drupe. 

Drupe {Dru pa). A stone fruit; 297^ 
Drupelet^ Drupel (Drupeola). A dimin- 
utive drupe; 297. 


Drupctum. An aggregafion of drupes; 
300. 

Duct. Ill vegetable anatomy, an elon- 
gated eell or tubular vessel, louiid espe- 
cially ill the woodj'^ (fibro-vascular) 
parts of plants. 

Diunei<isc {-o.\us). Pertaining to Dume- 
tum^ a thieket, or Dumas, a bush. 

Diunose {-osus). Bushy, or rtdatiiig to 
hushes. 

Duplo. 'J'w ict‘ as many. In Greek com- 
pounds, Dqdu. 

Duramen. 1 he lieart-wood of an exo- 
genous stem ; 80. 

Dtrar/'. Ot small size or height com- 
pared wiili ils relalivo. 

Dychsium. {See Dillesium. 


A’- or A>- As a prefix to Latin words, 
carries a privative meaning, as Keos- 
tat( . without ribs, Iixidbuminous, with- 
out albuiiK'ii. 

Eaiad. Same as Aiiriculate. 

Dhracfeate, hhracteohrte {-atus). Dcsti- 
fuj/* of bracts or bractlets. 

/djurneus. I\ oi y-W'hitc. 

r.culrft! ate {-atv.s). Sj)urless. 

Echinate {-at ns). Beset with prickles, 
hke a hedgehog. 

Ech inula te {-atus}. Beset wirti diiriinu- 
tivc prickles. 

Edentate {-atus). Toot li less. 

{-<'lus), or Effmtus. Past bearing; 
functionless from age. 

EJ}lore.<<cence i-e7ifla). 'Fhe time or state 
of blossoming; anthesm. 

EJf'mte {-iisus). V(‘rv loose) v sjireading, 
more so than dilfuscS * 

Eylandulose {-osus). Destitute of glands. 

Effff-shajnd. See Ovate. • 

Hater. Gne of the spiral or spirally- 
marked threads in thfc spore-eases of 
certain Hepatiea*. 

Ehitns. Tali «)r lofty. 

Eleutheros. In Greek compounds, sep- 
arate or distinct. 

KUulhei vpelalaus {-vs). Same asChori- 
petalous or Polypetalous ; 245. 

Ellipsoidal {-eus). An elliptical solid; 
sometimes used for nearly ellipi*ical. 

hdliptieal {-vs). In the form oV an el- 
%!ipse. Oval or oblong with regularly 
rounded ends; 95. 

Einarcldus. Flaccid or withered. 

Emaryinate {-atus). With a notch cut 
out of tfle^na^gin; or, as usually a^ 
plied, out of the extremity ; 97. 

Embracitiy. Clasping by the base. 
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ilmhryo or Fhnhryon, The rudimentary 
])lanilet formed m a seed ; 0, Jill. 

Eiubt ywruil. Kelatiii^’ to the embryo; 

iiH EmOrifon il WiSicle ; 284. 

Enibryosuv. The cell in the ovulvi in 
^\hlch the embryo is formed; 281. 
Kmbryoyeny. Kudny o-lorniation. I 

E)tUi sv<l {Emvnns). liaised above and 1 
out of the water. 

EiK^ifkibluMua. Witli emhr\ o at (he end ' 
of the seed diametrically op|>osite the j 
hilum. j 

J iKdion. llavim« out^^rowtlis from the ! 

surface, (S.c.; 171). | 

Kudica. Ill Greek compounds, eleven; 

Sis m j 

F.ndii'undrous^ J'Jh'h‘r(}f/tfitntt<t. With * 

(‘IcM'ii stamens or ele\«‘a st \l(>, <5Lc j 
Eudi'iuir. ( oiiiined ^co^Taplin ally to j 
^ till' particular rei>ion. j 

Eudocnrp {-arjthtm). 'J he niiiei layer of | 
aiiericarp; 288 

Kndinhrunii' i-daoi). Peculiar eolorin,i^ ' 
* mutter in cells; esjiecially the cidor- , 
^ ins? matter of Al^a*. I 

Kndoyvns,* Lndoyvmti. Endoj^jeifous ! 

Plants; 70. , 

lJudbyciKKiS ,dn(('fur(\ 70. 

KndopU'uni. Inner seed-coat ; 80G. 
Ftidoplibetiin. Inner bark : 77. 

K’ifdovhilial (-as). Said (d an embryo 
winch ha^ the radicle sheathed liy 
the cotyledon or pluimde wrapped 
around it in many iMoiioeotyledoiis ; 
hence 

J' irlorhizte Synonym of Monocotylc- 
doiTes 

hndoapcnn {-i'rruittvi). Synoini^n of the 
. albunieii^of a^i*ed; or the inner albu- 
^ nft?n : 14, dlO. 

’ End osioim' [-omn). The foramen of the 
inner coat of an ovule ; 277. 

Endutht rinm. * 1111101 ’ liniiij^ of the cell of 
ail anther. ^ 

Encrvh, FmrHus. >,’erveless; no j’ibs 
or veins visible. 

Enwa. In Greek compounds, nine ; 
as in 

Ernu^'uiynuu A Liiiiucan ordinal name, 
and 

Jitivi-^f/ynnus. With nine .separate styles 
or carpels; 337. 

E^vinntudna. ftiniia^an class, and hrMe- 
androus^ with nine stamens; 240, 334. 
Enbdal {Emx/is). Without a node. 
Jwixtim. Same as Knsiform.^ 

^E'mifiynn {^rmis). Swoilff-sliaped ; i. e. 
like a broad sword, or the leaf of an 
Iris. 


Entire, Without toothings or division; 

the margin whole and e\en; 1)7. 
huUnndphdous. Said of flowers which 
are habitually fecundated by pollen 
^ carried by insects ; 217, 218. 
Entojihytes {Entophyin). Plants grow- 
ing; in or out of other )>laiits, as cer- 
tain l‘'ungi, &c. ; 4. 

Eplienu nd. Lasting only for one day. 
Eyii. Ill Greek I ompouiids, upon. 

Jipibbud (-WS). Name sometimes given 
to the lii'st (and an undevelopin;:^ ) leaf 
of the idumulc of the embryo of grasses 
and grain. 

J- pibl astern a. A superlicial outgroivtli 
from k*a\ e^, &c. ; 210. 
tpicahix. Name sometimes given to 
an involucel resembling an accessory ^ 
calyx. 

Eplvarp {Epinn plum) 1’he external 
hner of a ]>cncarp; 288. 

Ejacinlium. The terminal jiortioii of 
llie labellem ol an Orchid, when this 
IS of two parts. 

E'^dcVui'il {-ns). Upon a torus. 
Ejjia'iroUiae. Ujion a corolla. 

Epidivtnis. The skin of a plant; 7G, 80. 
Epl</(voHs {-eus) Glowing on or out of 
the ground 

Epiyynotts {-us). Literally on the pistil; 
meaning on the ovary, or seemingly 
so; 183. 

J'pipetidous {-vs). Borne on (adnate to) 
the petals ; also used in the sense of 
piaeeil before the [letals. 

Epiphhenjn. The outermost or corky 
hark; 70. 

Epipbyllous {-us). Groiving on leaves. 
J'piphytid. Pertaining to 
Ejdphytes {bpiphyta). Plants growing 
on other plants by way of attachment, 
but n<»t parasitic; air-plants; 35. 
Jijtipierous {-us). Winged or wing- 
bearing at summit. 

Episepahms. On the sepals; also used 
ill I lie sense of standing before a 
, sepal. 

Fpisperm (Fpispermium). The eoat or 
^ outer eoat of a seed ; 305 
Ejiifropous {-us). Name (by .Vgardh) of 
an-* aratropoiis ovule w itli rhaphe 
averse w hen aseending, adver.se when 
suspended ; 282. 

Equal i^Equalls). Alike as to length or 
^niiinher, &e., as the case may be. 
Jujutlanf -nns). Riding; folded around, 
jis jf straddling over; 108, 138. 

Erect (Erectus). Standing upright, 
mostly ill relation to the ground, 
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sometimes when perpendicular to the 
surface of attachment. 

Ertoa. Greek tor wool; used in com- 
pound word!', as 

ErKinthus. \\ iih woolly flowers. 
Eriophorus ^Vool-^)^‘aring. 

EriopJn'fllus Wooll y-lca\ cd. 

Ei'onfrdtt {Er(K^iris) Beakless. 

Er(tsr {ErosNi^). As if gnawed; applied 
to an irregulaily toothed or eroded 
margin. 

Eryfhros. Gr(*ck for red, used in com- 
pound terms from the (jreek. 
Erythrostomum. Name given by l)cs- 
vaux foi sucli an aggregate fruit as 
a raspberry; dOO. 

Estivation. See ^Estivation. 

^ Eimrio. Name of aggregate fruits, 
especially of fleshy ones, such as a 
blackberry. 

Etiolated. Blanched by darkness. 

Eu. Prefixed to wonls ot (ireck deri- 
vation denotes very, true, or much so 
Frequently used in namc.s of sections 
or Ollier groups ; fl57. 

Evphylla. Foliage-leaves, or true leaves. 
Eufropic {-icas). Name suggested for 
twining “with the sun;” 51. 
Evalrular (Evalds). Not opening by 
valves. 

Evergreen. Bearing green foliage all 
the year round. 

Eiuftatus. Not vittate. 

EJx. A prefix in jilace of E priv’^ative 
when the following part of the com- 
pound begins with a vowel; as 
Exalbuminovs (~asus). I)c.stitute of albu- 
men ; ] 4, 301). 

Exdlatc (-atus). Destitute of wing. 
Exanthemata. Eruptive cxcrescenses on 
the surface of leaves, &c. ; blotches. 
E'xaristate (-atus). Destitute of an 
arista or awn. 

Exasperate (-ettus), Rougli with hard 
projecting points. 

Excentric (-icus). Out of the centre; 
one-sided. 

Elxrurrent (-cns). Running through to 
the veiy summit or beyond ; 48. 
Exi(/nus. Small or mean. 

Exilis. Lank or meagre. • 

Eximius. Distinguished, as for size or 
beauty. 

Exo-. In Greek compounds, external or 
^ outward ; as c 

E'xocarp (Exocni'pium). The outer layer 
of a pericarp ; 288. ^ • 

Exogenous. Outside growing, us tlie 
wood of Dicotyledons; 69, 73. 


Exogens, Exogence. Exog^ous Plants;^ 
fi9, 340. 

ExorhizcB. Name equivalent to Exogen, 
from 

Exm hizal {-vs). The radicle not .sheathed, 
so the primary root in gerniinatiori 
^ lias no covering to break through. 
Exostome (I''xdstoina). The foramen of 
the outer coat of the ovule; 277. 
Exothecium. 3’he oqter wall *of an 
^ anther. 

E'xplanafe ( afits). Spread out flat. 

Ex.scrt, E'xserted (JCxsd'fvs). Protruding 
beyond or out of, as stamens beyond 
^ the corolla. 

Exstipidate (-atus). Destitute of stijniles. 

■ Lxti rior. F.xternal iii the sense of outer. 
But also in the flower sometime.^ used 
in the .sense of anterior. 

Extine. ()uti*r coat of a pollen-grain. 
Extra-axillary. Beyond or out ot the axil. 
*Extrorse (kxtrorsus, Extrorsum). Di- 
rected outward ; 253. 

E^ye. A gardener’s name for an unde- 
veloped bud. 

f * 

Fades. Face ; the general aspect. 

E'aleate (-atus), and E'aldform (-ormis). 
Scythc-.shaped or sickle-shaped ; plain 
and curved, with the edges parallel. 
Faviily. In botany, synonymous with 
Order; 325. 

Fan-.sliaped. See Flabelliform. 

E'arina Starch. 

Farinaceous (-cus) Of the nature of 
starch, or containing it. 

Farinose (-osus). Covered with a'meal- 
like pvvvder. 

E'asriate (-ntu.s). Said ?>f monstrous ex- . 
paiisions of stems, giving the appear- 
ance as of several stems coalcsccnt in* 
one plane. 

Fascicle, (-icula). A eVisc cluster or 
bundle, whether of flow'crs, stalks, 
ryots, or leaves; 147, 153. 

Fascicled ( E'asdculaVus, Fascicularis). 
In a fascicle; 131. 

Fastigiate (-atus). Said of branches 
when parallel, clustered, and erect. 
FauXj pi. fauces. The gorge or tliroat 
of a gamopliyllous caly.x or 
either at the orifice, or a portion 
Itetween tlie limb a'lid the proper 
tube; 240. 

Fdreolate (-atus), Favose (-o,svs). Honey- 
combed same as Alveolate. ^ 

Feather-veineh'. Having veins all pro- 
ceeding from the sides of a midrib. 
Feathery. See Plumose. 
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Fikula or ^mcula. Starch-like matter. 
Applied to a j>istillate dower, or to a 
pi >nt ])rodiicin^ only hiich flowers. 

Fi'Ut'iitrdta {-Htus), Ftnvstvalis. Pierced 
with large holes, like windows. 

Ferruf/ineous or Ferrufjinoua ( Fer'int- 
(jinvuH), (Colored to imitate iron-rust. 

Fvrilh [~ilis). Fruitful, fruiting, or ca- 
pable of producing Iriiit; as a fertile 
dower is one provided with a well- 
formed [lisiil ; 191. In English descrip- 
tions, Flower fertile usuiiWy invni\'> a 
pistillate or female flower. Stamens 
or anthers are also said to bo fertile 
, when polliniferous and capable of fer- 
tili/ing. 

Fertiiiz'itinn. S> nonym of fecundation,' 
as of tlu) ovule by pollen; 215. 

Fibre {Fibrn). Any line hlament; Ihe 
elementary eomponents of wood, &c. ; 
(h'iieate roots, ,S:e. 

Fibril {~ill(i) A diminutive fibre. 

Fibrill'ite {-'itus), FibrilJose (-os/w). 
Furnished or abounding with fibres 
or libiils. 

Fibrous, Fibiose (-o.?w.s‘). Comrosbd or 
of the nature of fibres. 

Fibro-vttscular. Consisting of woody 
libri's and ducts. 

Fi<l(ll('-^h<iji(fl. Obov'ate and with a 
sinus or contraction on each side. 

Fid ns. A Latin termination for cleft or 
lobed. 

Filnmint {-entum). The stalk or sup- 
port of an anther; 1(55, 251. Also any 
fibre->haj)ed or thread-like body. 

Fild/neritons, Filninenfu.se {-o.sus). Com- 
po'sed of threads or lilaments. 

' Fi/inilof/if. Tile botany of Ferns: re- 
*plaeed by Pieridology. 

Filifonn {-onniiy) . Thread-shaped; long, 
slender, and terete. 

Filipeiidulous {-us). Hanging from a 
till cad. j 

Fimbria. A fringe, or dissected b^irdor. 

Fimbriate {-attvs) Fringed ; bordered 
by slender processes or marginal ap- 
pendages. 

Fimbrillate {-atus)^ FinibrUUferous{-vs). 
Hearing Fimbrilloi or diminutive fringe. 

Fin /e red. See Uigitate. 

Fissipn rolls Multiplying by the divi- 
sion of one 'body into two, and sC»on. 

Fissus. Split or cleft. See F'idu.s. 

Fisiular^ FistuJose {-osus). Hollow 
through the whole length, as the leaf 
and stem of an Onioiif 

Fldbellafe {^tus), Flabelliform (-ormis). 
Fan-shaped ; much dilated from a 


wedge-shaped base, and the broader 
end rounded. 

Flahellinerved. With radiating straight 
nerves; 92. 

Flaijillnte {-atiis)^ Flafjillaris. Produc- 
ing filiform runners {Flagella)^ or 
ninner-Iike branches. 

Flaijelliform {-ormis). Ilunner-like; 
long, slender, and supnlc like a whip- 
lash or Flatjellum ; 53. 

Flammeus. 1* laine-eolored. 

Flan scent {-ens). Yellowish or pale 
yellow. 

Flarus. Pale yellow or ochre-yellow. 

Fle.diif. Suceuleiit; of the consistence 
of flesh. 

Flexuous, Flexuose {-o.<ius). Zig/.ag; 
bent alternately iti opposite direc 7 

tions. 

Floatiiif/. Horne on the .surface of water. 

Flocco.se {-osus). Hearing or clothcil with 
locks of soft hairs or w'ool {jloccl). 

Floccuknt. Diminutive of floecose. 

Flora ((loddess of llow'ers). The aggre- 
gate of the ])lauts of a country or dis- 
trict; or the name of a work which 
systematically describes them; 309. 

Floral. Helonging to the flower. 

Floral Knvelojies. Flower-leave.s; 104. 

Floret. A small flower, one of a iduster. 

Floribuudus. Ahundantly floriferous. 

Florifenm{P'lori/er^ Florferus). Hear- 
ing flowers 

Florula. A small Flora; the Flora of 
a restricted district. 

Flos. Latin for flower. — Flos plenus. A 
“double” flower; that is, one in which 
petals arc increased abnormally, eom- 
monly at the e.xpense of the androj- 
cium or the gynoccium also; 171. 

Flosculus. Latin for floret. 

Flotrer. 'Fhe whole reproductive appa- 
ratus in a phacnogainous plant; 103. 

Flotrer-bud. An uiu'Xfianded blossom 
or tmdeveloped cluster; 40. 

Floirerinfj Plants, 3, 344. 

Floicerless Plants., 3, 344. 

Fluitans. P'hmting. ^ 

Fluriaiile^ Fliiridtilis. Helonging to a 
riv'cr or nmniiig water. 

Flf-traps, 113. 

Feeinineus. Feminine or female flower, 
plant, &,c. ; 191. 

Foliaceovs {-eus). Leaf-like in texture 
or appearance; or bearing leaves. 

Foliar { Folia ris). Relating to leaves. 

Foljation { Folintio). Leafing out. 

Foliate {-ntus). Having leaves. With 
Latin numerical prefix, bifoliate, tri- 
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foltate^ and so on, according to the 
n inn her. 

FoUiform {-ormis). Loaf-shaped. 
Foliidait {-(tfuit). Having; leatlots; their 
n umber may be indieatod by Latin 
numerals, as IdfoUolale^ trijoliohtti ^ 
&e. ; 102. 

Fo/udum. A leaflet; 102. 

Fidioiic. liearmg numerous leaves. 
Fidium. Latin foi leaf; 85. 

FolliMum. A whorl or aggregation of 
follicles; :«)0. 

Fidlicli' {-h'ulun) Fruit of a single carpel 
(lebi.seeiit by one (the ventral) sutuie; 
202 Name of the earlier botanists 
toi any kind oi eajisular fruit. 
Fidittfdnr {-ari^). Pertaining to or like 
^ a follicle. 

Foof-sinUi. Pel i‘ 'le, 85 ; or T'ed uncle, 1 4'}. 
Fordnnn. An aperture of any kind; 
spi'cialh that of the coat of the oxide; 
277. 

ForuminuUm^ {-asus). Pierced with many 
small holes. 

FondpdUi i^-utas). Like forceps or pin- 
cers. 

Forked. Divided efjually into branches. 
Fornlade [Htius). Arched over, as by 
{Fornici'^) coxering the throat 
of the corolla of Ilound's-toiigue, &c. 
Fovrtde (-rr///.s), and dinuimtixe Fen'eo- 
I'dv. Pitted; impressed XMth shalloxv 
depiessious or ])ils, Foreiv. 

Forillip Minute granules in a liquid, 
in the proto[>la‘nn of the pollen-grain, 
&,c. ; 258. 

Free. Not adnate to other organs. 
Some imes useil in the sense of dis- 
tinct, L e. imcomiected with others of 
the same sort. 

Frhnjed. See Fimbriate. 

Frond (F/vms), An old name for leaf : 
emploxed mainly for the leaf of Ferns 
ami other (h-yptogamia, and certain 
Pluenogamous jilants wdiich serve for 
tructi heat ion as well as hdiage; also 
for the peculiar foliage of I’ahns; G7. 
F rondescence (-entin). The act of leaf- 
' ing. Has also been employed to 
express the metamorphosis of floral 
organs into foliage-Icaxes; 174. • 

Frondo.^e {-osns). Sometimes used in 
the sense of leafy ; also frond-like, or 
bearing fronds. 

Fructijicntlon. The act ^r the organs 
of fruiting or reproduction through 
floxver and seed, or their analogues, 
Fructus. Latin for Fruit, 

Fruit, The immediate product of fruc- 


tification ; in phnpnogamous plants, 
the seed-vessel and contents, along 
with all intimately connected acces- 
sory parts; 285. 

Fndt-dois in Ferns. See Sorus. 

Frunu ntaveou.^. Kelat ing to grain ( Fru- 
ineiditm). 

Fruafulose {-osus). Loiisisting of similar 
pieces or Fru.dulei> {^J'rusfida). 

F rut IX. A shrub. , * * 

Fruimciiit (-cw.s). Shrubby, or becom- 
ing so. 

Fratiro.se {~osu.<i). Shrubby, or relating 
to shrubs. 

Frnitrulosc {■o.sus). Pelating to a di- 
imiiutix'c slirubliy p|imt. 

Ft utirulus. A minute oi low shrubby 
]»iaiit. 

Fuf/onoun. Falling or fading very early ; 
lasting a very slioit time. 

Fulroiis i-u.s) d'awiiy; orange-yellow 
•and giay mixed. 

Fulcra. Aeeessorx organs, such as ten- 
drils. stipules, spmes, and the like. 

Fulcrate {-ata.s). IMopped, suppoited 
by, ?)r«pro\ ided with aeecssoiV oigans. 

Fuhf/iuou.'t {-ostrs) Sooty-bi o\\ ii. 

Funf/t/oriu {-ornns and FuiufilUformis), 
M iisliroom-sbaped. 

Funi/ot^e (-o.'.v/.s’) Spongy in tfi^xture^ 
fungus-1 iko. 

Funicu/e^ Funicnlusi. The stalk of an 
ovule (»r sei'd ; 27fl. 

Funnc/Jorin, Furtuil~,dinped \ 240. See 
Iiifundibuliform. 

Furcate {-at as). Forked; or divergently 
branched. 

Furrdlatut. Diiiiiiiiitix'el^’ forl^'d. 

Fur/urareoas (-eu.s). Scurfy; eox'ered 
with braii-like scales or powder. 

Furrowed. See Silicate. ' 

Fu.'tcnn.s (-us), (irnyish-broxvii in hue. 

F'usifttrm i-oriuis). S])iii(llc-shapcd ; 
terete and tapering gradually to each 
end^ 31. 


Gdlhulus. The peculiar strobile of Cy- 
press and Juniper, composed of up- 
wardly thickened or flesh v scales; 
.303. ‘ •’ * 

Galea. A helmet; name given, from 
its rtiape, to the upper sep*^! of Aeoni- 
tum, and the upper lip of certain 
forms of bilabiate corolla; 247. 

Gnleate (-ntu^). Having a galea; hel- 
met-shaped; 2il. 

Gamo-. In Greek compounds, denotes 
union by the edges or coalescence. 
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* Gnmopetah'n^. A corolla of coalescent 

* p(‘taK; formerly Monopctalon.s ; 244. 

Ganidplnjlhuts {-iia). (’omposed of coa- 

Icscciil leaves. 

GamiKvjKihms A calyx of coalcsccnt 
sepaK; 244. 

Gci((!7iOf/(nny. Focmidation of a id^til 
by judlcii of aiioUicr flower of the 
same plant; 21t). 

Giuin'aatc {-(itus). Twin; in pairs ; two 
.sfde by side. * 

Gcnivut A bnd, specially a leaf-bud. 

Gvmumthni. lUnhlinm-^rowth ; or the 
disposition of buds. 

GejHvinh' {Gcmnml t). Diininntivc of 

* {reinina; minute ami simple buds or 
botlies analo^oi^ to buds; also sy- ^ 
iionym of IMninnle. Foi a time used by 
Endlielier ami others for the ovule. 

Gcm^i'n. Plural of tlenUvs; d23. 

* Gi'iH'i'ul {~a/i,s). Ojiposed to partial; as 

f^eneral jn\ olucie. ^ 

Gini ric. lielaling to genus. 

,Gv77(fic. (h'ueah'gical ; that Inch conies 
l>y inln'ritanco. 

Girurii]((t€ {-ntua). Bent abruptly, j»Iikc 
a knee. * * 

Goilttdlo, The stamens and pistils or 
their analogues. 

Gi'nus. Kind or group superior to spe- 
|ies, and which with the species gives 
the name to the jdant ; 324. 

Grohlast {-((Ktiis) A plninule wdiiidi in 
gerinmation rises from umlergiouml, 
sueli as that ot the Pea. 

Germ. A grow iug point or initial giowth, 
as pf a bnd; or the Embryo; 311. Or 
in the sense of 

Gvrmcn. #The * Einnican nam^ of the 
oj ary; lOd 

, GeriuhuitUm {-niio). The act of devel- 
opment of the embryo of a seed into a 
plant. , 

Gcrovtof/mnis (~ceus). Belonging to the 
()ld World. • 

Gibhinta^ Gibbose (-osus) Swelling* out 
on one side into a fjibber or ylbbei'- 

• out t If. 

Ghjavtcus. Of nnnsual height. 

Giln(s. Dirty yellow wMth a tinge of red. 

Ghihnnis {Ghiher). Smooth in the sense 
c*f itot pnhi'scent or hairy. 

Globrate Somewdiat glabrgus, 

or becoming glabrous. 

Glahi'iusculus. Almost but not quite 
glabrous. 

^Glmlinie (-ntus). Sw'ord^'-haped ; in the 
form of a sword-blade, whether .straight 
or somew'hat curved. See Ensiforra. 


Gland for Gians. An acorn and the 
like; 2i)G. 

Gland {Glandula). A delinite secreting 
surface or .structure on the .surface of 
any part«)f a plant, or partly imbedded 
ill it, extended to any ])rotul)eranee 
or structure of similar nature which 
may not secrete. 

Glandul(n\ Glandulnse (~osu.^). Ih'aring 
glamls or Iuia ing the nature of glands. 

Glaiiduli/irons (-us). (1 land-bearing. 

Glareosus. Growdng in gravel. 

Glnucescent (-ens). Verging ujion or be- 
coming glaucou.s. 

Glaucous (-us), (’overed or whitened 
with a bloom, like that on a Cabbage- 
leaf. 

Globose (-osus). Having or approaching 
a spherical form. ’ 

Globular (-arts), Glohulose (-osus). Some- 
w hat or nearly globose. 

Glocltideous, Glochldiate (-aitis). AVhen 
bristles and the like are barbed at tip. 

G loch is A barb. 

Ghanerate (-a(us). Compactly clustc*i*ed, 
esy)eciall\ into a 

Glomerule (Glomerulus^ Glomus). A 
cyme condensed into a head or cai)i- 
tato cluster; 152. 

Glossolofjy , 3, 350. 

Glumaci ous (-lus). Pertaining to or re- 
sembling glumes. 

Glume, Glumn. One of the chaff-like 
bracts of tin' inlloicsccnce of (Ba'‘se.s 
and their relatives ; 143. 

Ghtmtlla. Diminutive of gluma ; an 
inner or secondary glume. 

Glutinous ( -osus). Co\ ered wdth a sticky 
exudation. 

Gtmojdiore ( Gonophortnn). A stipe Avhieh 
elevates both stamens and pistil, 212. 

Gossypine (-inns). Cottony; iloeculeiit. 

Grmdts. Slender. 

Grain See Caryopsis. 

Gramineo7ts (-rM.s). Relating to gras>. or 
grain-bearing plants. 

Granular (-arts), Granulose (-osus). 
Composed of small grains or GraimUs. 

Granulate (-atus). Granuliferus. Beai-" 
ing grains or giain-Iike bodies. 

Gi'at^'olens. I'njdeasantly slrong-i>ceiite<l. 

Griseus. Gray or bliii.sh-gray. 

Grumous (Grumosus). Consisting of 
clustered grains. 

Guttate (-atus). Spotted as if by drops. 

Gymnanthous Naked flowered. 

Gi^mnos. Greek for naked; used in com- 
pounds such as 

Gymnoedrpous (-us). Naked-fruited. 
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Oynmonpermta. A Linnaoan artitioial 
order of Didynamia, in which the 
nutlets resaltinf( from lour divisions 
of ail ovary were taken for naked 
seeds; IkJ7. 

(iymnospcrms^ (hjmnnspcrrnm. A sub- 
class of naked-sccded plants; ‘208, 

(ilimnospermous {-vs), Naked-sccded, as 
op])osed to An^iosfiernious. 

Gynundria, A Linincan class, characler- 
i/ed by the flow'cr heini*' 

Gyiumdrous. Stamens borne on (adiiatc 
t»0 the pistil, even to the style or 
stij^ma; 2o1, 8*15. 

Gynohnse {Gynuhnsis), An enlargement 
or production of tlie torus on which 
the gyiuecium rests or is somewliat 
elevated; 212. 

' Gyno-diarUms. Diiccious with some 
tlow’ers hermaphrodite and others pis- 
tillate only ; 101. 

G ymcchim. The pistil or collective ])is- 
tils of a floiver; the female portion of 
a (’ow'cr as a wdiole; 1(15. 

Gynophore {GynSphorum). The stipe of 
a pistil; 212. 

Gyvos/eyiam. A sheath or covering of 
the gyiueeium, of whatever nature. 

Gynostcmiinn. The column of an Orchid, 
consisting of andrtreium and suniniit 
of the gymreium combined. 

Gyrate {-atus). Curved into a circle, or 
taking a circular cour^'C. 

Gyrose {-asas). Curved backward and 
forward in turns. 


Ilahit {Habitus). The general appear- 
ance of a plant. 

Habitat. Habitation ; the geographical 
limits or station; dOG. 

Hcematitic (-icus). Brown-red. 

Hairs. Outgrow'ths of the epidermis, 
consi.sting of single elongated cells, or 
of a row of cells. 

Hairy. Descriptively applied to pilosity 
or pubescence, in which the hairs are 
separately distinguishable. 

^Halbert- OY Ilalbei d-shaped. See Has- 
tate. 

Haloed. See Dimidiate; with on^ half 
absent or appearing to be so. 

Hamate {•‘Otus). Hooked at the tip. 

Ildinulate or flamulose {-osus). Dimin- 
utive of Hamate. 

Haplos. In Greek compounds, simple 
or simply, as 

Ilaphpetalus With only ont rb'w 

of petals. 


Ilaplosiemonotis (-us). Wi,th a single 
series of stamens; 177. 

Hastate (-atus)^ Hastilis. Halberd- 
shaped, like the head of a halberd, 
i. e. sagittate, but the basal lobes di- 
rected outward or at right angles to 
the midrib of the leaf ; GG. 

Head. The form of intloresceiu'e termed 
('apituhnn^ viz. a clu'ster of sessile 
flowers on a very short axis anil centri- 
petal in evidution; 147. 

Jhart-i^haped. ()\ate with a sinus at 
base; OG. 

Ilcart-u'ood. The older and matured 
wood of an exogenous stem ; 80. 

Ilrbetale {-atus). Having a dull or blunt 
and ‘'oft point. i. 

Jlelu'oid {-oidevs), Jlelicoidal. ('oiled into 
a helix, or like a snail-shell. In true 
helicoid inHorc.^ccnce, the How'ers are 
all in a single row; 1.55, 157. 

f ft hurt. See (ialca. 

fGdrolus. Dull and grayish yellow. 

Flemi. Half or halved; in Greek com- 
pounds, such as 

Ih mi-anat ropaus. Half anatropous. 

Ilvmittirp {-arpium) Half or ont carpel 
of a Cremocarp. 

llemitropou.s {-us). Same as aniphitro- 
pous or half anatropous. 

Hepta. The Greek numeral sewen. 

Heptayynia. A Linmean artilicial order, 
ha\ ing seven styles or distinct car- 
pels; ;J37. 

Iliptameraus {-us). Of seven members. 

[leptnndria. 'I’he Liiinaean class with 
seven stamens ; 334. 

Heptamlrous. Seveii-stamened; 249. 

Hetb {IHrbn). A plant .wMlh jio persist- 
ent woolly stem above ground ; 50. 

Herb (ceovs. Of the texture, color, or 
other characters of an herb. 

Herbarium., Herbal. A cid lection of 
dried specimens of plants, systemati- 
cally arranged ; .380.0 

Herroyamovs [-u.^). Said of hermaphro- 
dite flowers w'hen so’me .structural ob- 
stacle pre^ cuts autogamy. 

Hermaphrodite {-it us). Of both sexes; 
191. 

Hesperidium. A hard-rinded berry, like 
an orange and lemon ; 2;)9. 

Heteracmy. Synonym of Dichogamy ; 

^ 9 . 

IJeterus. In Greek compounds, denotes 
diverse or various, as 

Heteroca rppus {-us, Heterocarpicus).^ 
Producing more than one kind of 
fruit. 
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*ITete.roceplmlgus {-vs). Bearinj^ two 
, kinds of head or capitulnm. 

Ifeteroclifi' {-Uus). Anonialons in forma- 
tion. 

Jlcfcraclive (-tnvs). Nearly same as 
Ileteroeenhaloiis ; on separate recepta- 
cles. { 

JJi'terd(Iromovs{-vs). Spirals of changinj^ 
direction. 

Jleterdgmnous {-us). Bearing two kinds 
oi floVers. e 

Ileteroyvnvous. Not uniform in kind. 
IL'terofjone or neterotjoncus. When the 
tlowers are dimorphous or triinor- 
phous as re^'pects relative length, &;c., 

• of stamen'' and }n.stil; 2*20, 2d4. 
IJi'tcrosiyIvd. Sanj^ as 1 leterogtme ; 2‘i4. 
Ilettrdmcnuis. Of members not corre- 
sponding in number. 

IleierophyUous (-vs). Having leaves of 
more than one form. 

JJ(tvri)trdjious {-us). Turned in more 
than one direction, or in an unusual di-'* 
, rcction; same as Aniphiliopous, 279 
(.Vlso Used by Agardh for collateral 
ovules turned back to Imck; 282.)^ 
JJesra. (jit^ek numeral six ; from Inch 
is formed 

JI<'x<((fyru((. IJnna'an artificial order, of 
flowers wifh six styles or distinct car- 
pels ; 

Jhxdfjynvus Having the character of 
llexagynia. 

Jlcxdmeiws (-vs). Of six members; 170. 
IJcxamlria. IJniia^dii tlu'^s with perfect 
flowers of six ^lameUN; 344 
TJexdndrovs. Having six stamens; 219. 
Ih'xapekdous (-US). Having six petals. 
l]exnj>hyllo^s ^ix-lcaved. 

Jnexdpterous (-us) Six-winged. 
Jhxas(p(dovs. Having six sepals. 
‘llexasiahonous. Having six stamens. 
IHbcrnaculum. winter-hud; 40. 
Hidden. Oonecaled from sight ; as 
Hidden -reined., nl*cre the veins are in- 
visible, as in the leaves of Pinks and 
Houseleeks. 

TJiemal (-fdis) IJclating to winter 
Hi/((r ( Hilnris) Belonging to the hilum. 
Hilum. The s<*ar or place of attachment 
of the seed ; 277, 305. 

Hippo^epifovm (-ormis). Horseshoe- 
shaped. 

Hirsute {-utus)t Pubescent with ratffer 
coarse or stiff hairs. 

Hirtcllous {-us). Minutely hirsute. 
ffirtus. Hairy, nearly same j^s Hirsute. 
Hispid {ddus). Be^et ICith rigid or 
bristly hairs or with bristles. 


Hispidulous {-us). Minutely hispid. 

Hoary. Grayish-white with a line and 
close pubescence. Se(‘ Canescent. 

Ilolvsericcous (-eiis). (,'overed with fine 
and silky pubescence. 

Homocaipous (-wk). With fruit all of one 
kind. 

Homddromous (-us), Homodroniy. With 
spirals all of uiiitoim direction. 

Jlomofjanwus (-us). Bearing one kind 
of flowers. 

Homof/entous. All of one nature or kind. 

liomdyonous or Homnyone. Homomor- 
phous as respects the .stamens and pis- 
til; opposed to dimorphous; 225. 

Homohyuc. A homologous organ or 
part. 

Honioloyous. Of one name or type, such 
as leaves and parts answering uiorpho- ■ 
logieally to leave.s ; 0. 

Homomdlhis. Said of leaves and the like 
which arc all turned m one direction. 

Homomorphous (-us). All ot one form. 

Jlornostyled. Same as Honiogone. 

Homdtropous (-us). Curt ed or turned in 
one direction ; applied also to the em- 
bryo ot an anutropoiis seed, with rad- 
K’lc next the hilum; 312. 

Hood. See G uc u 1 1 us . 

Hooded. Bearing oi in form of a hood. 

IJoi'nus, JJorndtinus. Of the present 
year. 

Horny. Of the consistence of horn. See 
Cornells. 

Hortensis, Ilortuldnus. Pertaining to 
the garden. 

Hortus siccus. Old name of an hcibarium. 

Humi. On the ground. 

IJumifusus, JJumistrutus. Spread over 
the surface of the ground. 

Humilis. Low of stature. 

Hyaline (-inus). Transparent or trans- 
lucent. 

Hybrid. A mongrel, or cross-breed of 
two species; 321. 

Hyd rophytes ( Uydrophyta ). W at er- 

plants. 

Hyemdlis. See Hicmalis. 

Hypanihium. An enlargement or other 
development of the torus under the 
calyx; 214. 

Hypo'f In Greek compounds, denotes 
under, beneath, lower. 

Ilypnnthodium. Same as Syconium; 
149, 303. 

Hypnchilium. Tfie basal portion of the 
iabellum of an Orchid. 

Hypoqraterimorphous (-us), or Hypocra- 
teriform, but the latter is a hybrid of 
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Creek and Latin. Salverform or sal- 
ver-^ha])tMl; llint is, in tlie form of a 
salver raiM'd oji a <-entral snp]iort or 
stem beiicatii. 8ai<l of a corolla ami 
the hkcAviih “h'mlcr tube abnipth ex- 
]>aii(lc(.l jjito a Hat binb; 248. 

II Ifpotjaioui, {-(eiis), (iiowinj,^ or remain- 
ing umierg round; 19. 

IIUjwyynouA Under or free from 

tin' gyinx'cium or jxistil ; 182 . 

JIUpophijUimA (-«.<), Crowing on the un- 
der .sjdc of a J('af. 

IJlIpophyllmiii An abortive leaf or scale 
under another leaf, or ^<‘emillg leat, as 
ill Asparagus and lliiscus. 

JhjpsophyUii Answer.s to the German 
“ Iloehblatter,” or high leaves, those 
of the inllore'-cence, /. c. bracts and 
the like; G. 

IJyateranthous {~us). With leaves pro- 
duced later than the blossoms. 


Icosandria. The Linniean class with 
tw'cnty stamens (as the name denotes) 
or a larger number, inserted on the 
calyx; d-j4 /cosfim/coas is the eorre- 
spondiiig adjective; 249. 

Jvihn'bis. Not bearded. 

Inibrirate {-atus), Juihricatlve. Over- 
lai){)ing so as to ‘‘ break joint",” like 
tiles or sbinglcs on a root; cither with 
parts all in one hori/.oiital row' oi cir- 
cle, as in the a'sti\ation of a cah x or 
corolla, w ben at lea.^t one piece must 
be wholly external and one iiitenial; 
or with the lips of lower jiarts covering 
the bases of higher ones in a succession 
of r(»ws or s))iral ranks; Ido. 

JiniiKU'fjhiatc {-<(tu6). Not margined or 
bordered. 

Immersed {-us). Growing w’holly under 
W'ater. 

Imj?ari-pirinf(tc. Pinnate with an odd 
terminal leaflet; 101. 

Jn(pqull(iU'r(d {-(tlis). Unequal-sided. 

Inunls. Empty, as an anther containing 
no pollen. 

Itmpjundicuhitc (-r/fus). Not appen- 
daged. 

Jnc(fnescent. Same as Cancscent. ^ 

Jnatnus Hoary-white, 

Incarnate {-atus). Flesh-colored. See 
Carneus. 

Incised {-us). Cut irregularly and 
sharply; 08. 

Included {Inclusus). When the part in 
question does not protrude beyohd^tlie 
surroundinc: organ. 


Incompliie {-us). Wanting some essen- 
tial (^)mponent part ; 190. 

Incrassate {-atus). Thickened. 

Inctibous i-ns). The lij) of one loaf or 
other part lying flat over the base of 
the next aho\ e it- 

Incumbenl {-tns). Leaning or resting 

Incumbent Anther. One lying against 
the inner face nf iilaincnt ; 25;!. 

Incumbint Cotyledons, wdien the back 
of ()( e lies against the radicle; dUd. 

Incurred {-us). IJeuding from without 
unvaid. 

Indejinite {-itus). Kclates usually to 
number, this either unei'rtain or too 
many for easy corutiiig. 

Indijhiite (irou'th, 49. 

Indefinite Inflorescence, same as Inde- 
terminate; J41. 

Indehisci nt {-e7is) Not opening by valves, 
ehmks, or along rc'gular lines: 288. 

Jnueter?ni?i(ite. Not terminated ab.so- 
lutoly, ns the inflorescenee in wdiieh 
no blossom ends the axis of the flow'er- 
e,//ister; 144, I4(). 

/ndiffenoits {-ns). Native and original 
to the eountiy. 

Indicidnals, dlo. 

Jndimsus. Undivided, i. e. not elefl, 
lobed, or parted. o 

Indunifntum. Any hairy covering or 
pubescence which forms a coaling. 

Indnplieate {-atus). With edges folded 
in or turned inward. 

Indusimn. The proper (often shield- 
.shaped) covering of the sorus or frnil- 
eluster of a Fern. 

Induriaie {-atus). ClqHied .W'ith with- 
ered parts or indvrke (clothing). 

Inefjvtlaterol. Uneqnal-siflofl ; lOG. 

Inrrmis. Unarmed, without jiriekles, 
thorns, &e, 

Infeiior {Inferus). Said of one oigan 
w hen helow' anolhei. In the hlossojn 
a'l-so in the sense of anterior ; 1(10. Au 
inferior calyx is one below the ovary, 
or free; 18-3. An inferior ovary is one 
with adnale or superior calyx ; 183. 

Inflated {-atus). IJIaddery. 

Jnjlexed {-us). Bent or turned abruptly 
iiiw'ard, ^ 

Injfoi'escence. Mode of disposition of 
flowers ; less properly used for a flow er- 
cluster itself ; 141. 

Inf ra'-ariUnry {-nris). Below the axil. 

Infundibukfovm {-ormis), Infundibubu' 
i-aids). Funnelfonn, funnel-shaped; 
‘> 39 . 
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Innate Borne on the npex of 

. the supporting part; in an anther the 
counterpart of adnate ; Si52. 

Innovation (-/o). A new-formed shoot. 
Inosculating. Same as Anastoniosiiig. 
Insepaj'atcj Inseparation. Teniis pro- 
130 sc (I by *M asters to express coales- 
cence; 181. 

Inserted (-ns). Attached to or growing 
out of. 

Insertion (-io), is the mode or place 
where one body is attached to that 
which bears it. 

integer. Kntirc in the sense of un- 
divided, or not lobed ; 97. 

It^egerrimns. Kntire in the sense of 
(piite entire, i. e.Jhe margin without 
dentation; 97. 

Inter. Between ; as in Inte7'cellular^ 
b* tween the cells, &c. 
d nterf ollaceous (-eus). Between the j 
leaves of a pair, as the stipules of 1 
many Rubiacese. 

hilenmle (-odiutn). The portion of 
stem between two nodes; G. 
Infei'petiolar (-arts). Between the net- 
ioles. • 

Interruptedly /wmn/e. Pinnate with- 
out a terminal leaflet. 

Inline. Tlie inner coat of a grain of 
pollen. , 

Inti*{/olif(ceom (-eus). Within or be- 
fore a leaf. 

fntrojlexed, (-iis). Same as inflexed. 
j\\*forsc (-oi'sns). Turned inward or 
tow*.»Ti the axisj; 25*3. 

Introrinius. Same as hidden-veined. 
Intrust (-usiis). Pushed or projecting 
inxMird. • , 

Z’ voluccllaie (-atns). Provided with a 
secondary involucre or 
fnvolucel X-ellnm). An inner or secon- 
darv involucre that of an umbellct, 
&c.*; U2. • 

inroluernte (-atus)? Provided with an 
involucre. • 

Involucre (Inrolucfum). A circle of 
bracts subtending a flower-cluster; i 
142. 

Involute (-utus). Rolled in'ward; 133. 
Irregular (-aris). Exhibiting a want of 
sj’iBuietry in form; 384. 
h'regulainty^ 179, 184, 219. 

Isadelphous (-us)* Equal brotherhood, Is 
when the number of stamens m two 
phalanges is equal. 

I^chrous, All of one color or Jjue. 
Isdmerous The meifibers of suc- 

cessive circles equal iu number ; 175. 


Isostfimonous (-m.'t). The stamens just as 
many as the petals, &c. ; 177. 

loosfemony^ 19G. 

.loinfed. See Articulated. 

Juba. A loo.se panicle, with axis de- 
liquescent. 

Jugum,\\\. juga. A pair of leaflets. vSo 
pinnate leaves are nufjugate^ with a 
single pair of leaflets; hijugate^ with 
two ])airs; irijugaft, with three ])airs 
Also the ridges on the 
fruit of L'lnbeflifene are termed juga. 

Julus. Same as Amentum or Catkin. 

Julaccous (-eus). C’atkiii-like, Amen- 
taceous. 

* A'esf. A central dorsal ridge, like the 
keel of a boat. The tw^o anterior 
petals of a i)apilionaceous corolla, 
which are united into a body shaped 
like the keel or the prow of a vessel; 
I 385. 

[ Ki eled Having a keel. Sec Carinate, 
j Kernel. Tbe nucleus of an ovule, or 
! of a seed, i. c. tbe whole body within 
I the coats. 

Kervu sinus. Of the color of carmine. 

Key-fruit. See Samara; 294. 

Kidney-shaptd. Crescentic with the 
ends rounded; very oblatclv cordate; 
90. 

Kingdoin, 325. 

LabMum. One of the petals of an Or- 
idiideous flower, which is unlike the 
others. 

Labiate (-u$). flipped, rnostl v Bilabiate ; 
247. 

Labiatijlorous (-us). Said of certain 
(knnposita* wdth bilabiate corollas. 

Lahiose (-osns). Said of a poly peta Ions 
corolla which has the appearance of 
bilabiation. 

Labium. See Lip. 

Laterate (Lacerus). Irregular cleft as 
if torn or lacerated. 

Lacinia. X slash; used for a slender 
lobe. 

Laciniate (-ntus). Slashed; cut into 
narrow incisions. 

Lacinia. A diminutive lacinia or nar- 
row lobe. 

iMctescent Yielding milky juice. 

iMCteus. Milk-w'hite. 

Ldcunose (-osus).* Abonnding in pits, 
holes, or depressions (lacnnae). 

LaeMsfmne ( Lacustris). Belonging to or 
living in lakes or ponds. 
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LoBvigate {~atus). Smooth as if polished. 

Limns (this form, and not levis, has al- 
ways been used in botany). Smooth 
in the s(‘nse of not rough. 

Lagcnlfurm {-ornu's}. Sliapod like a 
Florenoe flask or a gourd (the fruit of 
Lagenaria). 

Lagopus. I hire-footed. Densely cov- 
ered with long hairs. 

jMmdlix. A thin plate, 

Ldniellar {-aris\ Lamellate, (-ntvs)^ La- 
mellose {-osus). Composed (|t‘ thin 
plates or lanielhe. 

Lamina. The blade or expanded part 
of a leaf, vK:c ; 85, 245. 

jMiiaie {~atus)^ Lanost {-vsvs). Heaving 
long and irnjdexed hairs or wool 
{land). 

Lanceolate {-atm). Shaped like a lance 
or spear-head; narrower than oblong, 
and tapering to each end, or at least 
to the apex 1)5. 

Lanvginous {-osus). Cottony or w'oolly ; 
clothed with soft and iinplexed hairs 
or down {lanugo). 

Lappacens. Like a bur {lappa). 

Lasiantlt us. AVool ly-flowei ed . 

Latent. Undeveloj>ed or dormant, as 
certain buds ; 40. 

Lateral {-alls), llelonging to or borne 
on the sides. 

Latei'itious {-ius). Of a brick-red color. 

Latex. Proper juice, milky juice, and 
the like. 

LatieiJ’erous. Containing or conveying 
latex. 

Latiseptus. AVith broad partition, 

Larender-color. Pale blue with some 
gray. 

Laxus. Loose. 

Leaf. The principal sort of appendage 
or lateral organ borne by the stem or 
axis; 85. 

Leaf-blaih. The lamina of a leaf. 

Leaf -had. A bud wdiich develops into 
a leafy branch or its continuation; 40. 

Leaflet. A blade or separate division 
(d a compound leaf; 100. 

Lea f-.<icar. The cicatrix left by the ar- 
ticulation and fall of a leaf; 47. 

Leafstalk. A petiole or footstalk to a 
leaf-blade; 85, 104. ^ 

J.eathery. See Coriaceous. 

Lecus. A synonym for Corm. 

Legume {Legdmen), The seed-yessel of 
Leguminosse, a carpfel which normally 
dehisces by both the ventral and the 
dorsal suture; 292. 

Leguminous. Pertaining to a legume, 


or to the order to whi^h the legum’o 
gives its name. 

Ltniicels {Lenticelloi). Lenticular spots 
on young bark. 

Lenticvlar {-avis). Lens-shaped, that is 
the shape of a lentil or a double-convex 
lens. 

Lentiginosus. Covered with minute dots 
or freckles. 

Lepal, Lepalum. A made-up word to 
signify a .stamen transformed ilito a 
scale, ne<‘tary, &c. 

Lepiedna. Unused name for a glume of 
Grasses. 

Lepidote (-otus). Beset with small scurf}’' 
scales. 

Lepis. Greek termjor a scale. 

Leptos. Greek for slender; as in Lep- 
tophyllus, slender-leaved. 

Leucos. Greek for white ; whence 

Leucanffi us. W hilc-do wered . 

Li ucophy lilts. White-leaved, iScc. 

Liber. The inner and often librous 
bark ; 77, 81, 

Lid. See Ojierculum. 

J/t^neouH {-em)y JAgnosus. AVoody. 

LigSde {Ligula). A strap or strap- 
shaped body, such the principal ]'art 
of a ray corolla in Composita’. The 
thin and scarious projection from the 
summit of the sheath of the leaf of 
Glasses, &c. ; 100. Or a similar out- 
growth of the inner face of certain 
petals; 211. 

Ligulate {-atus), JAgvUform. {-ormis). 
Funiislied w'itli a ligule; 148, 247. 

Ligulijlorom {-ns). Said of the head of 
those Coiniiositic which contain only 
ligulate eorol’as. 

IJliaceous. Lily-likc; 246. 

Liinb {Limbus). A border, i. e. the e,^- 
panded part of a ganiophyllons peri- 
anth, &:e., as distinguished from the 
tube and tliri'at ; 245. Sometimes the 
term is applied to the lamina or blade 
of a petal or a loaf. 

Limbate (-atus). Bordered. 

Line (Linea). The twelfth part of an 
ini'h. By some reduced to the tenth 
of an inch ; but the decimal line is un- 
usual in botanical measurement. 

Linear {-arts). Narrow, several times 
^narrower than wide, and the margins 
parallel; 95. 

Llneate i^-aius). Marked with lines. 

Lineolaie {-atus). Marked with tine or 
obscuF? li»^ps. 

Lingucefvrmis or LinguiformUy also Lin- 
gulate {-atus). Tongue-shaped, 
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Lip. One of the two divisions of a bila- 

• biate corolla or calyx, i. e. of a j^amo- 
j)liyIIous orj[^aii wluch is cleft into an 
upper (superior or |K)stciior) and a 
lower (inferior or anterior) portion or 
lip {l(tf)lunu). 

Litoral or Littoral {-alis). Belonpng 
to or growing on the seashore or river- 
shore. 

Livid {-idux). Pale lead-colored. 

Jjoht {Lobus). All}’’ divi^ion of an organ ; 
or specially a rounded di\ision or pro- 
jection; U8. 

Lobate (-atus) or Lobed. Divided into 
or bearing lobes ; {)8. 

LUmlaU {~atux). Divided into small 
lobes. Lobidetx, ar^LohuUx ; 08. 

LScellate (-atm). Divided into loctdli; 
2Gli 

^AK'cUm. A secondary cell ; as where 
a proper cell (lorulux) of an anther or 
an ovary is divided by a partition into 1 
tw'o cavities ; 251,203. j 

Lik'ulament {-entum). Same as Loculus; I 
289. 

Locular (-anis). Ctdlcd; as bilocultr, 
two-celled; trilocuhir, threc-celled, 
qundrilocular^ foiir-celh'd, &c. 

Locniicidal (-idus)^ JAK'ulicide. Dehis- 
cent into the cell or cavity of a peri- 
ca»p by^hc back, i. c. through a dor- 
sal suture ; 280. 

L(U'ulus. The cejl or cavity in an ovary 
or an anther. 

\Loculoxe (•osiis). Partitioned off into 
cells. 

L/fcuxUh. Xame of a spikelet in Grasses. 

L6dicnh\ Lodicula, One of tli^ small 
?cales ncN!< to thte stamens in thetTower 

* of Grasses. 

Jfornentacsous {-cus). Bearing or re- 
sembling a 

Lomint (Lomcnium). A legume which 
is constricted or j^kdiich se]>arates into 
one-seeded articulations; 293. 

Lornte {-atus). Strap-shaped or thong- 
sliaped ; same as much-elongated 
•linear. 

Lucid i-idvs). With a shining surface. 

Lunate {-atus). Half moon-shaped; 
cre^c^nt -shaped 

Lumdate {-atus). Diminutive of Lunate. 

Lupuline {-inus).9 Resembling a head ff 
Hops. 

Lurid {-idus). Dingy-brown. 

Lusus. A “sport” or variation from 
•seed or bud; 319. « • 

Luteolus. Yellowish; diminutive of 
Luteus. 


Luiescent (-ens). Becoming yellow, or 
faintly yellow. 

Luteus. Latin for yellow. 

Lycofropous {-us). »8aid of an ortho- 
tropous ovule when bent into an open 
curve or horseslioc form. 

Lyrate {-atus). Lyre-shaped ; a plnnat- 
jfid form with terminal lobe large and 
rounded and one or more of the lower 
pairs small; hence Lyraidy pinnate; 
101, &c. 

Macros. Greek for large or more prop- 
erly long; hence Maci'anthm^ long- 
flowered; Afac7'ocephnlus^ large- 
headed; Mact'opodus, Jong-footed, or 

I with long stalk, &c:- 

Mderospore. The larger kind of spore 
in Ly copod iaecjc, &c. 

Mdculate {-atus). Spotted or blotched, 
i. e. with uiaculoi. 

MalpiyJfiaceous flairs. Those fixed by 
the middle and tapering both ways. 

Mdmillate {-atus), Mamillar {-aris). 
Bcaiing teat-shaped processes. 

Mamm(pform {-oruiis). Breast-shaped 
or teat-shaped; conical with rounded 
apex 

Maunnosm. Breast-shaped 

Ma n cus. De fi ci e n t o r wa 1 1 1 1 ng. 

Mdnicate {-atus). Said of pubescence 
so deu'.e and iuterwx)\en that it may 
be stripp<‘d off like a sleeve. 

Marccsccnt (-ens), Marcidus. Withering 
without falling off; 2Pj. 

Marymate {-atus). Kurnished with a 
margin of a distinct character or ap- 
pearance 

AJaryiniculal. Dehiscent by the dis- 
junction of the united margins of car- 
pels; 290. 

Mannorafus. Marbled ; traversed by 
^eins or shades of color. 

Maritime {Maritiniu.s). Pertaining to 
the sea or seacoast. 

Mas, Masculus, Masculinus. Belonging 
to the stamens, or staminate plant, or 
flower; 191, <&:c. 

Masked. See Personate. 

Mealy. See Farinaceous. 

Mediakl Median {Medidnus). Belong- 
ing to the middle ; in the plane of 
bract and axis; 100. * 

Medifixvs. Fixed by the middle; 253. 

Medulla. Pitli : 

Medullary. Relating to the pith Med- 
ul^ar^ Rays, 74 ; Medullary sheath, 75. 

Meiostemonous. With fewer stamens 
than petals. 
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Mellevs. Having the taste or smell of 
honey. 

Mdl i(jo. Iloney-dew. 

Jltinbravou)^, Mimbrnnaceons {-eus). 
Tliin and rather sol't or pliable, like 
a membraae. 

Maiii^coid {-(udeus). Concavo-convex, 
like a meniscus. 

Mericarp (wn />/<»»)• 1^^^ akene- 

like carpels or a closed hali'-lVuit of 
Umhelliferie ; 207. 

3Ji rismafir. Dividing into parts or sim- 
ilar portions. 

3h'rithallus, Synonym of Intcrnode. 
Mt^nms {-vs). In (ireek compounds, de- 
notes parts or members; hence Dime- 
rous, of two parts, ike. t 

Mesomrp {-arpiani). The middle layer 
of a pericarp ; 28r). 

Mesaphht^um. The middle or green 
bark ; 70. 

J\htinnorphosis^ Metamorphy, 1(17. 
MicropyU {-yl(i). The spot or p«>int in 
the seetl at which was the orilice of the 
fjvule; 277, 005. 

l^iicrospot c. Tlie smaller kind of spore 
in T.,ycopodiacea*, &c. 

Midrib. The central or main rib; 92. 
Miniate {-a(us). Vcnnihon-c<dor. 
Mistusiiv Mixtus. A cross-breed; 321. 
Mitnfforni or ^fUriform {-onnis). Mi- 
tre-shaped or cap-shaped. 

Monadelphia. The Lininean class con- 
taining llowers with Monad eljdious 
stamens, L e. those united by their 
lilameiits into a tube or column; 250, 
335. 

Movandria. The Linmean class (334) 
containing flowers with Mttuandrousy 
that i", a single stamen ; 249. 

M ondnthovs (-M6). One-flowered. 
Monilifarm {-orrnis). Necklace-shaped; 
cylindrical and with contractions at 
intervals. 

Monocarpelhry. Of one carpel ; 201. 
M onocdrpic {-icus). ^fon<^carpovs. Mon- 
oatrpian. Only once fruiting; 33. 
Monorcphfdous {-us). Bearing a single 
capitulum. 

Monochasium. A cyme with one main 
axis ; 152, 155. t 

Monochlaniydeous (-evs). Having but 
one kind of perianth; 190, 340. 
MonocUnous {-us). Synonym of Herma- 
phrodite. V 

Monaco fylf don^ Afonacotyledones, adj. 
Monocotyhdonous {-eus). Plants or em- 
brvo with a single cotyledon; 23, 27, 
314, 339. 


Monolocuhr {-aris). Oiit-cellcd. 
Monacia. Name of Liniuvan class (337)0 
with flowers. 

Monacious {-ins), or Monoicous {-ns). 
With stamens and pistils in settarate 
blossoms on the same ])hmt ; 191. 
Monoyamia. Name of a Linnioan arti- 
ticial order, in class Syngenesia; 337. 
MonofjrapJi. A systematic account of 
particular genus, order, or other gi oup ; 
399. ’ 

Moiioyyiiia, Name of a Liniuean aiti- 
licial order, uith solitary pistil, or 
style; 337; hence, adjcclively, Muuo- 
yynous; 297. 

Monoinerous. Formed of a single ineni- 
hcr; 179. 

Monopctdloiis {-ns). Literally on<'- 
petalled ; but always useil in iho 
sense of Ganiopetalous, uhich term is 
to be prefen ed ; 244. 

Monophyllons {-us). One-leaved. 
Motutpode {Monopod in 111 )y Monoptxlial. 
A stem of a single and continuous 
axis; 55. 

Mo^aiplerous (-W5). One-w'iiged. 
Monojyyrnius. Containing a single stone 
or nutlet. 

Monoscpalous { -us). Equivalent t o 0 am- 
osepalous; but literally of a single 
sepal ; 244. 

Monospi'rmom {-us). One-seeded. 
Monosiichous {-ns). In a single vertical 
rank. 

Monos! yhms {-ns) With a single style. 
Monosymmetrivid. That which can be 
bisected into equal halves in cnly one 
plaice; 175. 

Monotocous i-ns). Bearhig progeny 
(fruiting) only once, as ap'lua^8 and 
biennials ; 33. 

Monster {^^^mstrvm). A monstrosity, 
or unnatural de\ elop'.nent. 
Morpholofjy. 5. 

^^plsclmte {-atus). Exhaling the odor of 
musk. 

Mncilaf/inovs. Mucilayinosiis. Slimy; 
of the consistence or appearance ‘of 
mucilage. 

Mucro^ Mucronatinn. A short and 
abrupt small tip to a leaf, &c^ 
^[ucrona^e {-iifus). Tipped with a mu- 
>1 rro; 97. 

Mncronulate {-atus). Minutely mucro- 
nate. 

Mide. A hybrid or cross-breed. 
Mvlticipital^Multiceps). Many-headed ; 
many shoots or stems from the crown 
of one root. 
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Multifdviom i'm), Manv-raivked, as 

• h-a\cs Ml seseral vertical ranks. 

Multijid (-i//w.s). Cleft into niuny lobes 
<»r se^ment^. 

Multifiomus i-iis). Many-flowerctl. 

Mnliijiujatc • {Multijugus). In uiaiiy 
{•airs or 

MnlhUn'idar {-arts). Maiiy-celled or 
severaUcelled. 

AfuUipatudis. Maiiy-beariug ; said of a 
several-braiichecl cyme ; J02, 155. 

Mtiltqde fruits. The Iructilicatioii of a 
flower-cluster when confluent into one 
mass ; 501. 

Alultqdication. Same as Augmentation ; 
17!), 200. 

Multiseriiil {-(tits), 9IulUseriate {~atus). 
Ill .several senes. 

Maricate {-at us). Hough with short and 

^ firm exere.scem cs. 

iifuriadati' {‘<i(us). Minutely inuricate. 

Jf U'icariformi.i. Fly-bnish-.shaped. 

Miisd/aruh {-ijrfuis). Moss-like in ap- 
• pea ranee. 

Hfuscoiogg. The botany of Mosse.s. But 
is a hybrid nord, and is repluceck^y 
Bryology. 

Muiicous {~us). Pointless, blunt, awn- 
less. 

Mlfcclium. The filamentous vegetative 
grtfwdi f?f a Fungus. 

Aflirolof/fj, Afijcefology. The botany of 
Fungi 

^ Afijcropi/lc. IMicropylc misspelled. 

• 

N(dced. Wanting’some usual covering; 
as fl<fwers without perianth, ovules 
witliout coats, seeds not in a peg’icarp, 
buds without seSles. 

i-ormis). Turnip-shaped; 31. 

Nanus. Uwarf. 

Nafant {-ans). Floating or swimming 
under water. • 

Nariridar (-un'.s). Boat-shaped. Same 
as Cvmhiform. ^ 

Nchulo<^r {-o.'uis). Clouded or misty. 

Neck. See (\)llum. 

Nl'clduce-shap^d . See llfoniliform. 

Nertar. The sweetish secretion bv va- 
rious parts of the blossom from which 
hees^niake honey. 

Nrctary {Ni^ctarium). The place or 
tiling in whieW nectar is secretedt 
formerly applied also to any anoma- 
lous part or appendage of a flower, 
whether known to secrete honey or 
liot ; e'«pecially to the hoMow fpurs of 
a Violet, Larkspur, Columbine, and 
.the like. 


Nectariferous {-us). Nectar-bearing. 

Needle-shaped. See Ac/nobc. 

NeinurvsuSy Ntmoralis. Inhabiting 
groves. 

Nervation. Same as Venation, or un- 
branched venation. 

Nerve {Nercus). In botany, tliis is a 
.simple or unbianched vein, or a slen- 
der rib. 

Nerved, N^ervase i-asus), Ncirate {-atus). 
Having nerves in the botanical 
sen.se. 

Nervulose {-osus). Diminutive of ner- 
^ cKse. 

Netted. Same as Keticulated; Netted- 
veined; 92. 

^Neurose (-oSus). Same as Nervose. 
A'eiira being the Gicek for nerve. 

Neuter, Neiitnd. Sexless ; as a flower 
which has neither stamen nor pistil; 
191, 195. 

Niyer. Black or blackish. 

Niyricaiis. Turning black or verging 
to black. 

Nit atus. Smooth and shining. 

Ntrtifts. Growing in or iieai snow. 

Nivens. Snow-white. 

Nodd iny. Hanging d o v^ n . 

Node {Nodus), Literally a knot; the 
portion of a stem \\hieh normall}’’ 
bears a leaf or whorl of leaves ; G. 

Nodose {-osu.^). Knotty or knobby. 

Niididose {-osus). Diminutive of Nodose. 

Nomenclature, 3, 345. 

Normal {-ali,<). According to rule; 
agreeing with typo. 

Notate {-a(us). Marked by spots or lines. 

Noth us. False or bastanl 

Notorhizal {-izus). Synonym of incum- 
bent, as applied to the embryo of 
Cnieiferie. 

Nuciform {-or7ni.<<). Nnt-like in shape. 

Nucleus. A kenud of an oNuIe, seed. 
See . ; 277. A .soft soli«l interior part 
of a vegetable cell in tlie early condi- 
tion; 309. 

Nnculaninm. Name given by Biehard 
to a drupaceous or baccate fruit con- 
taining more than one stone or stony 
seed; adopted by Lindley lor a supe- 
rior •tony-seeded berry, «uch a.s a 
grape. 

Nucide i-tdn). A diminutive nut or 
stone; same as Nutlet; 296. 

Nncvmentaceus {-eus). Nut-like in char- 
acter. 

Nudifaulis, Naked-stamened ; stem not 
leafy.* 

Nudus, Naked, in its various senses. 
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Numerous {Numerosus). Used in the 
sense of indefinite in number. 

Nut {Nux). A liard and indcliiscent 
one-seeded pericarp resulting from a 
compound o\ary; 295. 

Nutlet. A diminutive I^ut. See Nucule. 
Nutant {-cms). See Nodding. 

Ob. Over against ; as a prefix denotes 
inverselv or oppositely, as 
Obcompvkssed {-us). Flattened the other 
way, anteio-posteriorly instead of lat- 
erally. 

Obconiml (-icus). Conical, but attached 
at the apex. 

Obcordale {-at ns). Inverted heart- 

sliaped, the no‘ch at the apex; 97. , 

Obdiplostenionous (-Wis), Obdijdostemovy. 
When the .stamens, are double the 
number of the petals, but the outer 
series <*pposite the latter; 198 
Ohimhriente . Imbricated or successively 
overlapping downward. 

Ohldnceolate. Lanceolate but tapeiing 
toward the base more than toward the 
apex ; 95. 

Oblique {Obliquus). Unequal-sided or 
slanting. 

Obhmy ( OiAouffus). Considerably longer 
than broad and wdth nearly parallel 
sides; 95. 

Obovate i-atus). Ovate with the broader 
end toward the apex; 05. 

Obovoid Solid obovate. 

Obtectus. Covered by something. 

Obtuse {-usus). Blunt or rounded at the 
extremity ; 97. 

Obtusiusculns. Somewhat obtuse ; dimin- 
utive of obtuse. 

Ohvallatus. Guarded on all sides or .sur- 
rounded as if walled in. , 

Obverse, ObrerseJij. Same as the prefixOb. 
Obvolute {-utus). A modification of Con- 
volute; 1;18, L'19 

Ocellale {-at^ts). With a circular patch 
or a ring of color. 

Ochrnceous {-eus). Ochre color; light 
vellow with a tinge of brown. 

Ochrea, Oerea. A leggin-sliaped or 
tubular stipule or rather combined 
pair of stipules; 100. ^ 

Ochreaie, Ocrente (-atus). Furnished 
with ochrea or .sheaths; 106, 
Ochroleucous {-^ls). yellowish-white or 
between white and j^ellow. 

Octo. Eight. In composition gives such 
terms as the followdng. ^ 

Octaqynia. Linnjean artificial ortler with 
Octayynous (eight-styled) flowers ; 337. 


Octdmerous. Composed #ight parts in 
the circle. • 

Octandiia. The Linna*an class with 
Octandrous, i. e. eiglit-stamened flow- 
ers; 249, 334. 

Octdni. In eights. 

Octopetnhnis {-us). Eight-petalled. 
Octosepalous. With eight sepals. 
Octdstic/ious (-us). In eiglit vertical 
ranks ; 124. 

Ovulate (-atus). Sanfe as Ocellate.’ 
OJ/ivmal {-(ilis). Used in medicine or 
the arts, theieforc in the shojis. 

Ojl'-fet. A short lateral shoot for propa- 
gation ; 53. 

Okies, Okleus, -odes and -ides. Grefk 
for likeness, iisodras terminations, in- 
dicate siniilaiity to; as JJianiliokles, 
rc.scmbling a Fink. 

Oleraceous {-eus). Esculent in the way 
of a pot-hcib. ' 

Olujos. Greek for few; in compounds 
giving such term.s as 
Olifjundrous {-us). With few stamens, 
Oliyauthous {-us). Few-flowered. 
Ol^f^dme rous {-us). Of few ^members. 
Olif/osjnh'inoHs {-us). Few-sceded. 
OUvaveus {-eus). Olive-green. 

Oiuph alodium. A mark (navel) on the 
hilumof a. seed, through which pas.scd 
vessels to the ehalaza or rlviphe., 
One-sided. Either turned to one side, 
or with parts all turned one way, or 
unequal-sided. 

Oophoridium. Tlie spore-case for the 
larger .'«pores in SeJaginella, &c. 
Opaepie, (Opdcus). Mostly used in the 
sense ol not shining or dull. 
Opee-cukfte {-atus). f^urnifjjicd with an 
Operculum or lid. , - 

Operculum. A lid ; a top which sepa- 
rates by a transverse line of sepaiation 
as docs that of a py.'^s. 

Opposite {-itiis). Set against ; as leaves 
over against eaeli other wlien there 
' are two on one node ; or one part be- 
fore another, as a stamen before a 
petal; G, 120, 178. 

OppositiJ alias {-ins). Placed opposite a 
leaf, as is u tendril or peduncle in 
Vitis, &c. 

Oppo.sitip€lalous {-us). Placed ‘oeforc a 
f petal. 

Opposifisepalous {-us). Situated before 
a .sepal. 

Orbicular (-avis), Orbirulate (-atus). 
Said «.*f a body with a circular on t- 
linc; 95. 

Orchidaceous^ 246. 
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Order ( Ordo)* Group between genus (or 
tribe) and class; 328. 

Ordinal. Kclating to orders. 

Onjnnogeny [Organogenesis). The for- 
mation or early devidopmeiit of or- 
gans ; 2. • 

Organography.! Organology. The study 
of organs and their relations; 2. 

Organs <if Vegetation.! 1 1. 

Orfpjdlis. Six fe(;t high, or of the height 
of a man. 

Ornithophilous. Said of flowers which 
are habitually fecundated by pollen 
brought by birds; 217. 

Opthoploeeus. Said of an embryo wlicn 
ineuinbent cot^ ledons arc folded 
around the radicle, as in Mustard. 

Orthos^ Greek for straight; whence com- 
pounds such as the following 
%Orthosiic/nts. Vertical ranks; 121. 

Orthostichous. Straight-tanked. 

Orthotnynm.'i (-ws’)? Orthotropal. Do-* 
notes an ovule or seed witli straight 
axis, chalaza at the insertion, and ori- 
fice at the other end; 277. lias been 
apiilled an embryo with riudfcie 
pointing to the hilum; 312. 

Os (oris). The mouth or orifice. 

Osseoii.'i i-us). Of the texture of bone. 

(h.sirulu.H. A little stone, same as 1‘yrena. 

OstfOlaie (-atus). Furnished with a small 
orifice or little door {Oulolum). 

Outgrowth.^, 20',). 

Oral [Oralis). Broadly cllipti<-al; 05. 

Ovary [Ovarium). The o^ uliferous part 
of a pistil ; 100* 

Ov<t(€ •{Ovatu.s). Of the shape of the 
longitudinal section of a heij's egg, 

• the bioa(f\'r eiift basal; 05. U.setl also 
lot* an egg-shaped solid. 

Vvoid [Gvoideus). Used either for solid 
ovate or solid oval, more properly for 
the latter. • 

Ovulate (-atus), Civuliferous. Bearing 
ovules. ^ 

Ovule, Ovulum. The body in the flower 
which becomes a seed; 100, 270. 


Pagina. The surface of any flat body, 
suehtas a leaf. 

Falaceous (-eus). When the edges, as of 
a leaf, arc dec^irrent on the support# 
Palate (Palatum). A projection in the 
throat of a personate gamopetalous 
corolla; 248. 

Palea. A chaff, or chaff-WI<e bract, such 
as the chaffy scales on the receptacle 
. of the head in many Composito:; also 


an inner bract or glume in Grasses; 
142. 

Paleaceous (-eus). Chaffy ; furnished 
with paleas; or chaft-like m texture. 

Palcola. A dniimutive palea, or one 
of a secondary order ; ‘one of the 
names of tlie Lodieule or Scjiiainella 
in Grasses. 

Paleolaie (-atus). Furnished with [jale- 
ola*. 

Palets (Pales of some English botanists). 
Same as l^alete ; 142. 

Palnidris. A palm's breadth or length; 
i. e equalling the breadth of the lour 
fingers, of the palm. 

Palmate (-alus). Lobed or divided 
• so that the sinuses point to or reach 
the apex of the petiole or insertion;^ 
101 . 

Palmatify (Palmntim or Palmati-). In 
the lailmute manner. 

Polmattly veined, 03 

Palmatijid (-tdus), Palmnlilobafe, Pal- 
matisecl). ralinalely clett, lobed, or 
divided. 

Palminerved, Palmately nerved ; 93. 

PdUido.se. (-osu,s), Paliisfriue (PalusLris 
or Paluster). Iniiabiling marshes. 

Pdndurate (-atus), Pandunjonn (-ormis). 
See F iddle-sha)>ed. 

Panicle (Panicula). A loose compound 
flower-L luster, such as is produced by 
the branching of a raceme, or the ir- 
regulai brunclung of a corymb ; 150. 

Pauiclcd, Paniculate (-atus). In a pani- 
cled manner or borne in a panicle. 

Panuosus, Pannijonnis. Having the ap- 
pearance or texture of felt or woollen 
cloth. 

Papery, Paj}yrnceous. Having the text- 
ure of p q>er. 

Papilionaceous (-eus). Butterfly-like; 
applied to a peculiar jiolypetalous 
corolla; 184, 240. 

Papular (-aris). Papillose (-osus). Papil- 
late [-atus). Bearing or resembling 
papillee, minute nipple-shaped projec- 
tions. ^ 

Pappi/erous (-ns), Pappose (-osus). 
Bearing a pa)>pns. 

Pappus. Thistle-down; thence applied 
to various hairy tufts on akenes or 
fruits; and thence to any production 
or structure which takes the place of 
the limb of the«’alyx on the akenes of 
Compositse; 192, 295 

Pofndijferous (-us), Papulose (-osus). 
Covered with Pdpulm^ or small pim- 
ples 



424 


GLOSSARY. 


Paracarjnum. ITniised name given to 
an abortive pistil or carpel. 

Puracorolla. A crown or internal ap- 
]»eiidage or (ledii])lication of a corolla. 

Parallel-nerved, veined, &c. Same as 
Nerved; 91. 

Parajjetalous (-//.s’)* Said of stamens, 
&c., which stand at each side of a 
petal; 178, 201. 

Parajihysis, jil. Paraphynes. Jointed 
thread-like bodies, of no known func- 
tion, accoinpaiiying the archegonia of 
Mosses. 

Paraaitic {-icus). Grow'ing on or in and 
living upon another plant or even ani- 
mal; 30. 

Parastemon. Name rarely ajiplied to an ♦ 
abortive .stamen or bodv ni place of or 
acces.sory to a stamen; same as Sta- 
minodium. 

Pa vast ie hies. Secondary sjiirals in phyl- 
lotaxy; 127. 

Parenchyma. Common or soft cellular 
tissue. 

Parmchymatom. Of the nature of or 
composed of imrenehvma. 

Paries, pi. jmrietes. The wall of any 
organ. 

Parietal {Parietalis). Horne on or re- 
lated to the wall; 

Parijnnnate {-atus). Kv en-pinnate ; same 
as abruptly pinnate; 101. 

Parted, Partite {-Has). Cleft nearly 
but not (juite to base; 98. 

Parthenoyenesis, Parthendyeny. Pro- 
duction of seed without the interven- 
tion of pollen; 285. 

Partial (Partialis). Secondary, as Par- 
tial involucre (1‘12), peduncle (143), 
petiole (105), umbel (150), &;c. 

Partible (Partibi/is), At length sepa- 
rating or easily to be separated. 

Partition. In one sense a separated por- 
tion or segment; in another and the 
more usual, a wall or dissepiment. 

l\itelhj\)rm (-orrnis). Disk-shaped, cir- 
cular with a rim, of the form of the 
patella or kneepan. 

Patent (Patens). Spreading ; either 
widely open or diverging widely from 
on axis. * 

Patentissimns. Superlative of Patens; 
extremely spreading. 

Patulous (-us) Slightly or moderately 
spreading. o 

Paucijlorous (-ns). Few-flowered. 

PnucifvUus. Few-leaved. , t 

Pear-shaped. Obovoid or obconical with 
more tapering base. 


I Pectinate (-atns). Pinnartfid with nar- 
row and closely set segments, like’ 

' comb-teeth. 

Peddlis A foot long or high. 

Pedate (-alas). Pahnately divided or 
parted with the lateral dfvi.sions two- 
cleft; re.sembling a bird's loot. 

Pedatipartitus, -btbafns, secfus, &c. Pe- 
dutely ])arted, lobed, divided, &e. 

Pedicel (-tllui>). An^nltiniate dower- 
stalk or Its division; the support of a 
single dower ; 143. 

Pedicellate (-at us). Pcdicelled, borne 
oil a pedicel. 

Pediculas. Name sometimes used for 
Pedicel. 

Peduncle ( Pedmicv^ius). A general 
dovver-.stalk, supporting cither a clus- 
ter or a solitary dow’cr; in the latter 
case,the cluster may be regarded as« 
reduced to a single blossom; 143. 

• Peduncidate. (-atns). Peduneled, borne 
on a foot-stalk. 

Ptloria. An irregular dower become 
regular by a monstrous development 
cfi »’omp!ementary irreguh».’ities ; 18(). 

Peltate (-atus), ]*eltiform (-orniis). 
Shield-form; target-shajied ; a plane 
body attached by its lower surlacc 
(instead of margin or base) to a stalk; 
9(i, 107. “ * 

Peltinerred (-ius) Radiately-nerved or 
ribbed all round the circle. 

Pelvijorm (-orniis). Basin-shaped; shal- 
low eiip-sha]X"d. 

Pendent (-ens). Hanging on its stalk or 
support. 

Pendulm (-us), Pendnlmus. Hanging 
more or less, us if from vfeakness of, 
the support. 

Pemcdlate (-atns), PenicilHfor7rf(-07'mis)'. 
Pencil-sliaped, the yieneil (penicillum) 
being a bru'-h or Xwil ot hairs. 

Pennafe (-atns). Sanie as Pinnate. 

Pti^niform (-ormis). In the form of a 
feather or its plume. 

Penninerved (-errius). Same as pin- 
nately nerved or veined ; 93. 

Penta. Greek for dve; gives compounds 
such as 

Pentacdrpellary. Composed of ft*ve*car- 
pels; 201. 

P^ntachcenium. Name of a pentacarpel- 
lary fruit otherwise like a cremocarp. 

Pentndelphous (-us). With stan'.ens in 
dve clu^sters; 250. ^ 

Pentarynia. 'iJnnsean artificial order 
characterized by Peniayynout^ i. c. 
five-styled flowers; 337. 
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Penidmeroti^ Composed of five I Peripierus, Surrounded by a "wing or 


members in a circle; 176. 

Pentandria. The Liniia‘aii class with 
Ptniandvom, i. e. five-staiueiied flow- 
ers; 24!), 334. 

PentojhUihus i^us). Five-petalled ; 244. 

Pi aid phy lion a {-us). Five-leaved: 243. 

Pvniajfitrous {-us). Five-winged. 

Pentdsepalous {-us). Of live sepals ; 244. 

]\ntdsticlLOUs {-as). In five vertical ranks ; 
124. 

J'(po, Peponida^ Peponium. A gourd- 
truit; 2!)8. 

Ptn'cnninl {Perenm.s, Perennans). Last- 
ing year alter year ; 32. 

Pi rjicl {Pvifiictus). Said of a flower 
ANhieli is hennaj,l!iroditc. 

Pt! foliate {-(lilts). Where a stem .‘.eeiii- 
ingly passes througli a leal; 167. 

Perforate {-atas). I’leveed, or having 
transiueent dots whieli look like holes. 

Pe I ‘(/a ni en e M.s, 1 *e rya m e nta ce us. Farch« 
ment-hke in texture. 

Peri. (Ireek for around; hence such 
coin{)ounds as 

Perianth {^*eri(inthiuin). The flofjfl en- 
velopes or leaves of the flower, consist- 
ing of calyx, corolla, or both ; 1(J4, 243. 

Pericarp {-arpiuin). The Iructilied 
c\ary^ 286. 

P^'ivarpic {-ieus). Kelating to the peri- 
car]*. 

Perivluvtlal {-ialh). Relating to the 
J\'rii'h(tiium, a set of bracts around 
the fruit-stalk in Mos.ses. 

Periilddium I’he sheathing base of a 
lerff when it expands and surrounds 
the sup}iorting branch. • 

•J^ericliuiifm. fm olucrc of the*capitu- 
Ifnn of Coinpositie; 148. 

periderm {-erma or -trrnis) Outer bark 
or EpiphUnun. 

Periijone., Pfriyonium. Synonym of 
Ferianth; 164f 

Periyyniiun. Name of hypogj^nous 
bristles, scales,' or a sac, Mhich .sur- 
rounds the pistil (als(» the stamens 
Avhen present) of many Cypcraceic. 

Periyynous {-us) Literally around the 
ovary; said of organs which are ad- 
nafL‘ to the perianth, or to tliis as con- 
nate with the lower i»art of the pistil; 
182. • • 

Peripetalous (-«s). Around the petals. 

PerffSii eric ( -icus). Of or belonging to the 
circumference ; as of an embryo coiled 
* round the outside ojP^e altiumen. 

Periphoranihium. Synonym of the 
involucre of Coinposituj; 148. 


thill border. 

Perispei'iu {-erniinm). The albumen of 
the seed, at least the exterior and or- 
dinary albumen; 14, 310. 

Peristome {Peristoma or Peristoniium). 
The fringe or other structure surround- 
ing the orilice {stoma) of a ^loss. 

Pet'itropous {-us) or Peritropal. Said 
of a seed which is hori/oiital in the 
pericarj); or of a ladicle yiointed lo- 
wanl the sides of the pericarp. 

Persistent {-eris). Rc'inaining even on 
the fruit, or over m niter ; 243. 

Personate {-atus) Masked, as when a 
bilabiate corolla has a ])roininent pal- 
ate; 248. 

Pendous {-ius}. With an open passage'^ 
way. 

Pertuse {-usius). Having slits or holes. 

Pcrula, pi Peruke. Seales of leal-buds 
and the like; 40. 

Perulate (-atus). Furnislicd with pet'u- 
Im or Seales. 

PeSy gen. pedis. A foot. Hence in 
Latin eom])Ound8 Lonyp^.^ long- 
stalked, Bieripes. short-'^lalked, «S:c. 

Petal {Petalum). A corolla-leaf; 105. 

Petaline {-hius)^ Petaloid {-oideus). 
Petal-hke, or iclatiiig to petals ; 118. 

Petalody. Name for the metamorphosis 
of other organs (such as stamens) into 
petals; 174. 

Jktiolar {-(tris). Rome on cy* relating 
to a petiole. 

Petiolaie {-afus)^ Pitioled. Having a 
petiole. 

Petiole {Petiolus). 4’he footstalk of a 
leaf; 85, 104. 

Pttidlulafe {-atus), Peiiolular {-avis). 
Having a 

Petiolaie (Petidlulus). A footstalk of a 
leaflet; 105. 

PeirtKus. Growing among rocks. 

Petrosas. Growing in stony jdaccs. 

Pfaenoynms, Plamoyamia, Plnenoya- 
movs j)lants. Plants se.xually jiropa- 
gating by flowers, of Avhich tlie essen- 
tial organs are stamens and pistil ; Sf 
334, 340, 344. 

Phidanyes., Phalan:r. The bundles 
of stamens in diadclphous or polyadel- 
phous flowers. 

Phaneroyams, Phaneroyamia, &c. See 
riiamogains, i&c. 

PhliBum. Greek name for bark. 

Jihwniceus. Deep red with some scar- 
let. 

Phoranthium. A name for the recep- 
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tacle of the capitulum in Composita; ; 
148. 

Phycoloyy. The botany of Alga?. 

Phylla. Leaves in Greek; conibinod 
with Greek numerals, forming such 
terms as Diphyllous^ Trijj/iyllouSj &;c., 
to Pol j/ph i/Jhtus. 

Phyllorladium. A braneli assuming the 
function of foliage; (>5. 

Phyllodincovs {^cus). Uelaling to a 

Phyllodtnm. A petiole usurping the 
form and function of a leaf-blade; 
110 . 

P/iyllody^ Phylloniorphy. Names for 
the transformation or metamorphosis 
of floral organs into leaves ; 174. 

Phylloiaxis, Phyllolaxy. Leaf-arrange- 
iiKMit; 119. 

'"Phyllo mania. The unusual or abnormal 
production of leaves. 

Phyllophoi'v {-orurn ). The budding sum- 
mit of a stem on ^hich leaves are de- 
veloping. 

Phy/lnm. Greek for leaf; 0, 85. See 
Phylla. 

Phyllomc^ Phylloma. An assemblage 
of leaves, or of inciiiieiit leave.s m a 
bud. Also recently used by German 
botanists for leaf gencrically or jioten- 
tially, that which answeis to a leaf; 0. 

Phytoyraphy. Botany as relates to the de- 
scription and illustration of plants; 345. 

PhyU’doyy. Synonym of Botany. 

Phylomer^ pi. Phytdmera. Plant-ele- 
ments in morphology ; same as 

Phyton. Greek name for plant; has 
been used m the sense of plant-ele- 
ment, or })laul-unit ; 7. 

Phytutomy. Same as Vegetable Anatomy 
or Histology; 2. 

Piccus. Pitch-black or brownish-black. 

Pictus. Painted, or rather as if painted. 

Pileate {-ntus)^ l^ileifunnis. Having the 
form of a cap or Pileus. 

Pileoi'hiza. The root-cap. 

Pili/erom {-us). Bearing or tipped with 
hairs {pill). 

Pilosciascalus. Slightly hairy. 

*Pilosc {-08US). Hairy, in general with 
any sort of pilosity ; in particular with 
soft and distinct hairs. r 

Pinna. One of the primary divisions of 
a pinnate leaf, either simply pinnate, 
when it is a leaflet, or a partial petiole 
or rhachis with the leaflets when the 
leaf is bipinnate; 104. 

Pinnate {-at us). When leaflets ai^. 
arranged along each side of a com- 
mon petiole ; 100. 


Pinnately clefl^ lohed^ parted, &c. ; 99. 

Pinnately veined. Peather-veinod ; 93. 

PinnatijUl {-Idas). Pinnately cleft. 

Pinnatdobaius, Pinnatdobus. Pinnatelv 
lobed. 

Pinnatipartitus. Pinnately parted. 

Pinnatisictus. Pinnately divided quite 
down to the rhachis. 

Pinnule {Pinnula ). One of the pinnatel}’' 
disposed di\isions of a pinna; a stn-- 
ondary pinna ; 104. 

Pisiform {-ormis). Pea-shaped; resem- 
bling a pea. 

Pistil {Pisf ilium). The female organ of 
a llow'cr, consisting of ovary, stjde. 
ami stigma, or at least of ovaiy and 
• stigma; 302, 259. * 

PistdUile {-atus), Pistillferovs. Said' of 
a plant or a blossom provided with 
pistil, most properly for one having 
pistil only; 191. 

Pistilhdiuni. Gne of the names of the 
analogue of }»istil in Mosses, &c. 

Pistdlody. Name for the metamorphosis 
of other organs into carpels; 174. 

Piti'^nr. Sec Ascidium. A tubular or 
cup-shaped leaf, which usually holds 
some liquid ; 111. 

Pith. A central cellular part of a stem, 
espe<*ially of an e.xogenous stem; 75. 

Pitted. Marked with small deprcssi«fns 
or pits. 

Plaanta. That in the ovary which 
bears the ovules, sometimes the mere 
united margins of the carpel-Iea\ os, 
.sometimes a thickoni'ng or enlaige- 
meiit of them, or oven of some other 
part of^he ovary; 2(Jl. 

Placinlation {-io). Tluf di.spbsition of 
the placenta?. 

Plicentiform {-ormis). Quoit-shaped, 
or in form like a flat cake. 

Plaited. See Plicate. ** 

Plane {Planus). With flat surface or 
sui;faces. 

Platys. Greek for whip, in such com- 
pounds a.s Platyphyllus^ broad-leaved, 
&c. 

Pleios. Greek for full, used in com- 
pounds for several or many; as P/e m- 
phyllous^ several-leaved, &c. IBiiwi- 
larly Pleistos for a great many. 

Jdeiicchdsiuni. A severaF-rayed cvmc; 
152, 155. 

Plenus. Full. P/os phnas is whaibgar- 
dener.s call a “double flow'cr,” that is 
one in wbrn-h th..'petals or other flower- 
leaves are abnormally multiplied. 

Pteuixnchynia. Fame as woody tissue. 
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• Pleurorhiiai {-us). Embryo with radide 

• agaiiist one edge of the cotyledons; 
i. c. the latter accumbent. 

Plicate, {-(((US), JHic((twus. Folded into 
plaits {plicw), usually lengthwise; 133, 
131h . 

JHumheus. Lead-colored ; dull gray 
with some inetallie lustre. 

Pluitwse {-(/sns). Feathered; when bris- 
tles, &c., have fine hairs on each side 
‘like tile pluinP of a feather, as the pap- 
pus of Thistles. 

Plumule {Pliunulii). The bud or grow- 
ing point ot the embryo abo\e the 
cotyledons; 17. 

* Places. Many or several; used as a 

])refix in Latintwords, such as Pluri-^ 
Jkmms (-<o), several-tlowered ; Pluri- 
locular {-(ti'is), several-celled ; Pluri- 
/(tliukfte, ^vlth several leaflets, &:c. , 
ritiri}u(j((te, in several pairs, &c. 

Pocul'tform {-oouis). In the shape of a 
dnnking-<‘up or goblet. 

• Pod. A dry and several-seeded dehis- 

cent fruit; strictly a Legume or a 
Siluiue: 2<S8, 292. 

Podium, Podus. A footstalk, stipe, or 
other such support; used only in Greek 
compounds, as Podocephalus, head 
jieduncnlale ; Podocurpus, fruit sti[)i- 
,fate ; %}r as a sudix, in such words as 
Lepidpodus, slendcr-stalked; Bmchy- 
podus, short -stalked, &c. 

Podiitium. Any stalk-like elevation. 

Podofjpnium. Same as (TViiophore. 

Podosperm {-ermium). The stalk of a 
silk'd; 27(5, 305. 

Pofjon. Greek fora beard; enters into 
A'arioni*coinj»ound words. • 

r P(dcmht'y(m}j See Polyembryony. 

^ Politu.s. Polished; applied to a smooth 
and shining surface. 

Pointless. S«me as Mnticous. 

Poiniletted. Myiutely pointed; same as 
apicnlate or as minutely acuminate. 

Pollen, Pollen-yriuns. The fecuintating 
grains or cells contained in the anther; 

• 105, 250. 

Pvllen-fnbe. The slender tube which 
begins as a protrusion of the inner 
co^t of a pollen-grain, and elongates 
by growth, at least when in contact 
with the .«>tigina; 258. ^ 

Pollicdris. An inch long; the length 
(vfLthe terminal joint of the thumb, 

pi^ex. 

• Poliniferons {-tis). Iggjlen-lpoaring. 

Pollinium. A mass of pollen-grains 

more or less coherent ; 257, 230. 


Pollinated {-ntvs). Said of a stigma 
when supplied with pollen. 

Poly. In Greek coin pounds, denotes 
numerous ; as in 

Polyadelphia. Maine of a Lin mean ar- 
titicial order with stamens Polyadel- 
phous, or in several phalanges or 
brotherlioods; 250, 335. 

Poly(tndna. Name ol a Linna*an clas.s 
with flowers J^olyandn.iis, or having 
an indefinite number of stamens; 249. 

334. 

Polyanthou.s {-us). Many-flowered; in 
the Latin form .same as multiflorous. 

Pidyedipellanj. Of many carpels ; 2()1. 

Pohjvarpic {-icus). Fruiting many times 
or indeliiiitcly ; Det.'aiidolle’s name 
for a perennial herb; 33. 

Polycrphalous {-alus). (Consisting of or 
healing many heads, capiiula. 

Ffdyt'occus. (.)f several cocci. 

PolycolyU'donous (-< us r)r es). Having 
several cotyledons; 22, 314. 

Polyyamia. Name of a Linnrean class 
having Polipjamous flowers, i. e. some 
hermuplirodite, some uuise.Mial; 191, 

335. AKo of Linnyean orders of !Syn- 
gene.sia; 337. 

Polyipjnia. Name of a Linmean artifi- 
cial order with flowers Poly fjy nous, 
i. e. containing iiunierous carpels; 
2G1, 337. 

Po/ymerous {-vs). Of numerous mem- 
bers to each series or circle. 

Polymorphous (-m.s). Of several or vari- 
ous forms. 

Polypetnlous {-us). Having separate 
fietals; 244. 

Pdlyphore {-drium). A torus which 
bears many ])istils, as that of a straw- 
berry or raspberry. 

Polyphyllous {-us). IMany-leaved ; 244. 

Polysepalous {-us). Of separate sepals; 
.244. 


Poly.spermous {-us). Many-seeded. 

Polystcrnomms (-«s). With many sta- 
mens. 

Polystdehyns. Bearing many spikes. 

Polystylous {-us). Bearing many style*^? 

Polysymmetrical. 4'hat Avhieh can be 
cl^vided into similar halves in several 
or more than one plane; 175. 

Pobjtocous {-us). Bearing progeny (fruit- 
ing) many times, i. c. year after year; 


33. 


Pome {Pomum). Kind of fruit of which 
the apple is the type; 298. 

Paine ridianus. In the afternoon. 
Pmniferous {-us). Pome-bearing. 
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Pomolofjy, A treatise on or the subject I 
of fruits considered as esculent. | 

Porose (-(As’MS), Porous. I'lerced vvith 
small holes or pores. 

Posterior. In an axillary flower is the 
side next the axis of inflorescence; 
IGO. 

Pvsticous (-US). On the posterior side, 
which in a flower is that next the axis 
of iuflorcfecencc : an adnate anther i> 
posiicouh when on the outer side of 
the ti lament, i. e. when it faces the 
petaL; 25-i. 

Pouch. See Silicic. 

Pnveox. Appearinjjf or developiufi; early 
Pnefl oration. Same as ation ; 1G2. 
Praifolindon. Same as Vernation ; 1^12. 
Prietnorse (~orsu.s). With end as it wcie 
bitten off. 

J^rasinus. Grass i^reen. 

Praictisi'i. (irowinj; m meadows. 

Prickly. Armed w'lth J*ricklc.<( (50), 
A>hich are outgrowths of the bark or 
rind. 

Primino. Outer coat of the ovule; 277. 
Pcunordial {-talis). The first in order 
ol apjjcarance. J’riniordial leaves are 
those of the plumule. 

Prismatic {-ievs). Prism-sha]K*d, with 
flat faces separated by angles. 
Procerus. Very tall. 

Proce.'fs {Processus). Any projecting 
appendage. 

PriH'unihent (-ens). Lying along the 
ground ; 50. 

Prodvetus. Produced, i. e, extended or 
prolonged into. 

Pro-embryo^ 284. 

Proles. Progeny; sometimes used for 
race; 320. 

Proliferous {Prolifer^ Prolifirus). Bear- 
ing progeny, in the way of oll'shoots. 
Proliferation or 

Prolif cation is usually taken as the 
production by one organ <»f something 
different, such as the development of 
buds and plant lets on leaves, of leafy 
shoots in place of flowers, &c. ; 73. 
Proli(jenm.% {-us). Same as Proliferous. 
Prone (Pronus). Lying flat, especially 
face downward. 

Pro/mculum^ Propdyulum. Name of a 
shoot, such as a runner or sucker which 
may ser\"e for propagation. 

Propdyines. Same as Bi^lblets. 
Prophylla. Primary leaves, as the first 
leaves of a branch or axis. 1 1 

Prosenchyma. Plant-tissue consisting of 
lengthened, tubular, or fusiform cells. 


Prostrate (-atus). Lying ^uite flat on 
the ground ; 53 

Pruios. Greek for first; used in various 
compounds, such as 

ProtamlrouSy J^vatandry. See Proter- 
androus. 

Prate rand rous., also Protandrovs, Pro- 
terandry. When the anthers of a 
flower are in anthesis earlier than the 
stigma; 219, 220. 

Proterajdhaus (-us). Where flowering 
precedes leafing. 

oteroyynous, Pt otei dc/yny, or Pro- 
toyyrmu.s^ Protofjyny. Wlien the 
stigma is ready for its funetious ear- 
lier than the anthers of the same 

. blossom; 2 lib 

J*roidphytes, Pntophyta. Alga, A'C., 
the supposed first plants. 

Protoplasm^ Protopldsma. The forma- 
tive organic material of plants and 

f animaU, in its liMug state. 

Pnunate {-atus), Pruinose {-osns). As if 
frosted over witli a bloom or powder. 

Pseud(ts. Greek for false, a prefi.x in 
vaik us eompouuds, as Pseiwlo-iuouo- 
eoiyli donoiis ; 20. 

Psend<h-hulh. A thickened and bulh- 
likc internode in ciiiphytal oichids; a 
conn. 

Pseudocarp {-atpium). The principal 
or accessory part of an anthocarpous 
fruit; 300. 

Psiu do-cost ate. False-rlhhod, as w'hcre 
a marginal or intramarginal \eln or 
rib is formed by the confluence of the 
true veins. 

Pseudospepnium. Name given to any 
kind of one-seeded fruicw’liiew is iude- 
hiscent and resembles a seed, such as 
an akene, &e. 

Psilos. Greek for naked or bare; as in 
Psilostachyus, w ith nakovl spike. 

Pteridium, Pterodium. .Names lor the 
Kev-friiit or Samara. 

Pterts. Used for wing in Greek com- 
pounds, also for a Fern. 

Pteridoyraphia. The botany of Ferns. 

P(erocarpou8{-us). Wing-fruited. 

Pterapodus. Wing-footed, i. e. petiole 
wing-man; iued, &c. v 

Ptyxh. Greek name for folding, as of 
lea 'es in a bud ; 132, 133. 

Pubtns, Pubes Used for Pubescent. 

Puberulus. Minutely pubescent. 

Pubes. Pubeseenee, hairiness. 

Pubescent (-V72s).i.ot Clothed or furnished 
with hairs or (lown, especially with soft 
or downy and short hairs. 
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Pufftoni/orrmi-ormis). Dagger-shaped. Quaternary, Quaternnte. In fours or 

Pullus. Diirk-colored ; dusky-browii or composed of four; 170. 

blackish. Quhu, Quinary {4us), Quinate {-ntus). 

Pulvereus, Puireriilentus. Powdered; as in lives; 170. 

if dusted with powdery matter or Quhajue. live. In Latin compound'^, 
minute grains. i**''*-’ to such terms as 

Pulvmate {-atus), Puhinifoi'vi {-ormts). QuhuMincial, jii a Quincunx,' also tive- 
Cnshion-sliaped. ranked; 123,1110. 

Ptilrvwf:. A cusliion; name given to an Quinqiiejarious {-ius). In live vertical 
^enlargement or swelling clo.se under ranks. 

the inseition*of a leaf, or .sometimes Quin(/ue foliate {~aius). Five-leaved, 

to tile swollen base of a petiole. Quinquvfoliolate, wilh live leallets, 

Pumilus. Low or little. Quintuple. Dividing into live parts, or 

Punctate i-atus). Dotted, either wilh live-fold, 

depres^iitiis like punctures, or trails- Quintuplinerved or -veined. With mid- 
liieent internal glands, or with colored rib of leaf dividing into five (/. e. tvio 
dots. * , lateral pairs) above the base; U3. 

Piinctinilafe i-aftix). Minutel}' punctate. 

Punyent (-<n.s) Terminating in a rigid * 

and slnir[) point or acumination, like a Race. \ variety of such fixity that it 
prickle. is reproduced by seed; also used in a 

Pimiceom (-c?/s). Briglit carmine-red.^ looser and more extended sense for a 
Purpurenn, ( triginally the red of arte- series of related individuals without 
rial blood ; but our ]uir})le is some- particular regard to rank ; 320. 
what dull red with a dash of blue or Raceme (Raconvs). An indeterminate 
violet. * or centripetal form of inflorescence 

Pnrpurdicens. Pur^dish. with lengthened axis and et;uul-pcdi- 

Pusillus. Very small, or weak and slen- celli'd flowers; UG. 

der. Racemiferovs. Bearing racemes. 

Pustular^ Pustulate {-aius\ Pustulose Rocemiform {-ormis). In the form of a 
4-osui^. llasing low' elevations, like raceme. 

blisters. Racemose {-<mts). Having the character 

Puidnnn. The shell of a nut; the endo- or appearance of a raceme, or in ra- 
carp of a stone-fruit; 288. cemos. 

Pyctio!^, (Ireek for thick; w hence /’ycno- Rachis. See Ilhachia. 

cephalm, thitk-hcaded, &c. Radial. Belonging to the ray. 

Piptifuens. Dwarf, pygmy. Radiate {-ntus). Spreading from or 

Pyramidal {-alis). Pyramid-shaped. arranged around a common centre, 

.Pyrene (tPyrem). Same as Kacule or or around the circumference of a cir- 

Notlet; one of the small stonc.s of a cle; hearing rays or ray-ilow'crs. 
driiuaeeous fruit; 21)8. Radiately veined. Same as Palmately 

Pyrenarium, Pyrklium. A pear or pear- veined; 93. 

like fniit, .siime as Pomum. Radiati/orm {-ormis). Said of a capitn- 

Pyreriiirlus. I^ame of a drupaceous him of flowers which is radiate by eii- 

])ome, as of Medlar and Crativgus. largement of some of the outer flowers, 

Pyridhm. Synonym of Pome. ’ wliieh however are not truly ligulate, 

Pyrenocarp {-arpium). A general name as in species of (’entanrea. 

■ fur juiy drupaceous fruit ; 202. Radical {-alis). Belonging to or pro- 

Pyi form (-ormis). See Pear-shaped. ceeding from the root, or from a root* 

J^yxldate {-afiis). Furnished w'ith a lid. like portion of stem at oi below the 

Pyjj^liiim, Pyxis. A capsule with trans- s^^rface of (he soil. 

veiNc dell i'.cence, making a lid of the Radirant {Radkans). Booting, 
upper portion ; 293. q Radicel. A minute root or a rootlet. 

Radkijlorovs {-us). Flowering (appar- 
ently) from ^he root. 

Quaitri-. In Latin compound.s. denotes Radieform {-ormis), Radicinus. Of the 
four; as Quadra%^.ar, ^Quadrifari- nature or appearance of a root. 

OU8 (in four vertical ranks), Quadriju- Radicle {-icula). Literallv a diminutive 
gate (in four pairs), &e, root ; but the “ radicle ’ ’ yf the embryo, 



430 


GLOSSARY. 


SO called in descriptive botany, is the 
h^’pocotyledonary and piimal inter- 
node. (8ee Caiilicle); JO. 

Jtndiculone liearing rootlets, 

Jtiulix. 'i'he root, 

Jiameal liarneus. Belonging to 

{Jiarnus) a branch. 

Ramentiu Thin chaffy scales belonging 
to the surface or epidermic, such as 
the cliaff on the stalks of many Ferns. 
liamijication. Branching; 47. 

Rami Jlo runs (-twf). Flowering on the 
branches. 

Ramasa {~<fsus). Branching or branchy. 
Ramuldsc {-asus). Bearing many branch- 
lets, i. e. Rmuuli or 
Raphe. See Bhaphe. 

Riiphtdes or Rhaphides. Crystals in 
* the cells of plants, especially needle- 
shaped crystals. 

Ray {Radius). One of the radiating 
branches of an umbel (147); also the 
marginal as ottposed to the central part 
(or disk) of a head, umbel, or other 
fl<jwer-cluster, when there i.s a differ- 
ence of structure. Also used as an 
abbreviated cxpre.ssion for 
Ray-Jiowers. Those which belong to 
the margin of a circular flower-clus- 
ter, and differ from (being usually 
larger than) those of the disk. 

Recall Icscence. The adhesion of leaves 
or their stalks to a stem ; 158. 
Recejdacle (Reciptdculum). A portion 
of axis forming a eominon support or 
bed on whieh a cluster of organ*^ is 
borne. The receptacle of the flower, 
or (he loru^, is the axile portion of a 
blossom, that which bears sepals, 
petals, stamens, and pistils; 107, 211. 
The reecptaele of inflorescence is the 
axis or rliachis of the head, sjnke or 
other dense cluster; 14:i. 

RecUnate (•^aius)., Reclined., Reclining, 
Falling or turned toward downward, 
so that its upper part rest.s on the 
ground or other object; 5.3, 133 
Rectinej'inus. Straight-veined or straight- 
^ nerved ; 92. 

R( efiserial ( dalis). In rectilinear ranks ; 
124. 

Recurved (~us), Recurvatvs. Curved 
baekw'ard or downward. 

Reduplicate {-atus) or Redvplicaiims. 

Folded and projectingj)ut\vard. 
Reflexed (-««).' Abruptly bent or turned 
downward or backward. 

Refracted (-ws). Same as reflexedj but 
abruptly bent from the base. 


Regma. A two-severalaJobed two- 
several-cclled fruit (2-pluricoccous), 
which sejmrates at maturity into as 
many 2-n ulved carpels, as in Kuphor- 
bia; one form of Schizocarp. 

Regmacarp {Hiipium). A general name 
of a dry and dehihcent fruit; 292. 

Regular {-avis). Uniform m shape or 
structure; symmetrical as respects 
shape; 175. 

Reniform (-orrnis). Kidney-shaped; 
having the outline of the longitudinal 
section of a kidney ; 9(). 

Repa?id ( Repofulus). AVith slightly un- 
even margin, whieli, if more pro- 
nounced, ^^o^lld be sinuate; 98. 

Repent (Reperis). (.’.coping, i. e. pros- 
trate 01 honzoiial and rooting; 53. 

Replicate {-atus), Riplicativus. Folded 
backward. 

Replum. A franie-likc placenta (like 

^ a door-case), from whieh ilie valves 
of a capsule or other dehiscent fruit 
fall away in dcliisceiiee, as in Cruci- 
fera*, certain Fapaveracea), Mimosa, 
&(u 293. , 

Reptant ( Reptans). Same as Repent. 

Resupinate. Up.sidc down, or iiaving 
that appearance. 

Rete. Network. 

Reticulated {-atus), Retiformiis. In the 
form of network ; netted. 

Reficulaie-reined, 92. 

Retinaculum.. Name sometimes applied 
to the gland to wdiich one or more 
poUinia are attached in Orcliids, &c. 
The persistent and indurated l:ook- 
like fnviculus of the seeds in most 
Acanlhaeeje. 

Retinerved (-tws). Same as Reticnlate- 
vcined. 

Rett'vcurved (-us). S.ime as Recurved. 

Retroflexed (-us). Same Reflexed. 

Retrorse i-orsus). Directed backward or 
downward. 

Retrorerted (Retroversus). Inverted. 

Refuse {Retvsus), With a shallow or 
obscure notch at a rounded apex; 97. 

Rf version A changing back, or in the 
reverse direction ; 171. 

Rervlufe (-utus). Rolled hackw’ardt^rom 
the margins or apex; 133. 

Rhoachis. The axis (backbone) of a 
spike or of a compound leaf; 101, 143. 

Rhnphe. The adnate cord or,^„\4ge 
w’hich in .an anatropous ovule con- 
nects thd hilu.'j with the chalaza; 
279, 307. 

Mipidium, A fan-shaped cyme ; 156. 
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* Rhizanthovs Root-flowered ; flower- 

, ing from the root or seeming root. 
Rhizirui. Tlio peculiar roots or root- 
. hairs of Mosses, Lichenes, &c. 

Rhizoca rpous {-tts). Rhizocarpic {-icus). j 
laterally root-fruited; used by De- 
Candolle for a perennial herb. 

Rhizome^ Rliizoma. A rootstock; a 
stem of root-like appearance pros- 
trate on or underground, from m hu-h 
I’ootlcts arc frjiu otT; the ajiex pro- 
gressively sending up herbaecous 
stems or flowering stalks and often 
leaves; 5G. 

RJiizomorphous (-ms). Root-like in ap- 
• pdhrauce. 

Rhombic {-icus). jj^homb-shaped. 
Rhornhoidal {-nlis). Approaching a 
rhombic outline; quadrangular, with 
the lateral angles obtuse. 

Rib. A primary and strong vein or 
conspicuous portion of the framework 
of a leaf ; 02. * 

, Ribbed. Furnished with prominent 
ribs. 

Rictus, The mouth or gorge of ^jJ>ihi- 
hiatc coi^illa. 

Rinia. A chink or cleft. 

Rinwsc {-osus). With chinks or cracks, 
like those of old bark. 

Rhuj ill Ferns, &c. See Annulus. 
Ringent {-ens). Grinning or gaping ; as 
U the mouth of an open bilabiate 
corolla; 248. 

Ripofius. Growing along the bank.s of 
ri>ers, &c. • 

Rirdlis Growing along brooks. 
Rh'utnris. Growing in watercourses or 
rivulets^ „ > 

'RooJ. The descending axis. Roots arc 
» axes which grow in the opposite di- 
rection from the stem, are not com- 
p(tsed of Ufjdes and interuodes, are 
mostly devcioiied underground, and 
ab'iorb moisture, &c., from the soil; 
27. 

Root -cap., 13, 28. 

Jioot-hairs. Attenuated unicellular 
outgrowth.s nr hairs from the newly 
formed parts of a root, for absorp- 
tion ; 13, 29. 

Rohif^t. A very slender root or branch 
of a root. ^ ^ 

Rootstock. SeeRhizoma; 5G. 

Dewy ; covered with particles 
res'^'/abling drops of dew. 

%,Rosnceous {-evs). .^lyrangec]^ like the 
five petals of a rfoYmal rose; 246. 
Sometimes used for rose-color. 


Rosevs. Rose-colored ; pale red. 

Rosteliate {-(itus). Diminutive of Ros- 
trate. 

Rostellum. A diminutive beak. Also 
the name applied by JdunaLUis to the 
Caiilicle or Radicle. 

Rostrate {-atus). With a Rostrum, a 
beak or spur; narrowed into a slender 
tip or process. 

RosuLar, Rosulnte {-atns). Collected in 
a ro.sette. 

Rotate {-att(s). Wheel-shaped; circular 
and horizontal! V spreading very flat ; 
248. 

Rotund { Rotundus, Rotundaius). Round- 
ed in outline ; 95. 

Rough, Roughish, See Scabrous. 

Rubcllus, Rubtscent {-ens), Rubens. Red- 
dish. Rubescent also is turning red. ^ 

Ruber. Red in general. 

Rubicundus l>lu''hing, turning rosy- 
red. 

Rubiginose io.sus). Rrownish rusty-red. 

Ruderal (-alis). Growing in waste places 
or among nibhish. 

Rudiment. An imperfectly devedoped 
and functionally useless organ ; a 
Vc.slige. 

Rufous {-vs), Rvfesant {-ens). Rale 
red mixed with hrowu. 

Rugose {-os?/s). Covered or thrown into 
wrinkles, Rugas. 

Ruminated {-atns). As if chewed; said 
of the albumen of a nutmeg, &c. ; 311. 

Runcinate {-atus). Saw-toothed, or 
sharply incised, the teeth or incisions 
rctrorse. 

Runner. A prostrate filiform branch 
which is di'^po^ed to root at the end 
or elsewhere ; 53. 

Running. Same a.s Repent. 

Rupestris, Rvpicohi. Growing on rocks 
or ill rocky places. 

Ruptilis. Bursting irregiilaily. 

Rusty. Same as Rubiginose, Rufescent, 
and Ferruginous. 

RufUans. Deep red with a metallic 
lustre. 


Sabulosus. Growing in sandy places. 
Saccate {-atus). Sacciform. Sac-shaped; 
baggy. 

Sagittate {-at?is), Sagittiform (-ormis). 
A rro w-h ead-sha ped . 

Sahvginosus. (Growing within reach of 
salt water. 

SUlvw'shaped. See Hypocraterimor- 
phous; 248. 
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Samara, An indehiscent winged fruit ; 
294 . 

Samaroid. Resembling a samara. 

Sap'^wood. New wood of an exogenous 
stem; 80. 

Sarcocarp {-nrpium). The succulent or 
fleshy portion of a druj)e; 285. lias 
been proposed also as a general name 
for a baccate fruit; 2b2. 

Snrmantoae (~osu.^). Producing long 
and litlie branches or runners, viz. 
Sfirments (Surmentn). 

Satimis. That which is sown or planted. 

Sau'-taot/ied. See Serrate. 

SnxutilU^ Suxostui^ Saxicolus. Living on 
or among rocks. 

Sc(d>ridu.% Scabriusculus. Roughish; 
diminutive of 

( Scabrous ( Scaber), Rough to the touch. 

Sctdanfnrm {-orniis). Ladder-shajied ; 
with trativsverse markings like the 
rounds of a ladder. 

Scales. Any thin scarious bodies, usu- 
ally degenerate leaves, sometimes of 
epidermal origin. 

Scalloped. Same as Crenate ; 98. 

Scahj. See Scarious, Squamose. 

Scahf Buds^ 40. 

Scandent Climbing, in what- 

ever mode; 51. 

Scape (Scapiis). A peduncle rising from 
the ground ; 51, 148. 

Scapiform {‘ormh\ Scapose {-osus). Re- 
sembling a scape. 

Scapifjerons {-vs). Scape-bearing. 

Sca?\ Tlie mark left on the stem by 
the so])aration of a leaf, or on a seed, 
&C., by its detachment. 

Scarious or Scariose {-osus). Thin, dry, 
membranaceous, and not green. 

Schizocarp (-arpium). A pericarp which 
splits into one-seeded pieces; 29G. 

Scion. A young shoot ; a twig used for 
grafting. 

Sciuroideus. Like a squirrel’s tail. 

Scleranthium. Name of the fruit of 
Mirabilis, and the like; an akene 
enclosed in an indurated portion of 

^ calyx-tube. 

Scleroideus. Having a hard texture ; 
from Sekros^ hard. 

Scobiform (-ormks). Having the aitpear- 
ance of sawdust. 

Scorpioid. A form of unilateral inflo- 
rescence which is circinately coiled in 
the bud ; in the strict%r sense, a fonn 
with the flowers two-ranked, these 
being thrown alternately to the.rigiit 
and left ; 155, 157. 


Scrobiculate ( at?jfi). Marked by minute' 
or shallow depressions. 

Scrofijorm {-^rmis). Pouch-shaped. 

Scurf. Small and bran-like scales on 
the epidermis. 

Scutate (-rr^as), Scutform {-oj'mis). 
liuckler-sliaped. 

ScuteUiform {•-ortuis). Platter-shaped. 

Sci/metar-shaped. See Aeinaciform. 

Stetile (-///.s). As if cut up into ])onions. 

Sectio7i iSectiu). In ^classjlication, is 
applied in a general way to a divi- 
sion in the arrangement of genera, 
species, or other groups; 327. 

Stefus. Comjdetely divided; 99. 

Stcund (Sicundus). When parrt o^* 
organs arc all directed to one side. 

Senmdijiorus. With flowers of a cluster 
all socuml. 

Secundine. The second (inner) coat 
of an ovule ; 277. 

Se(d. Tlic fertilized and matured ovule; 

' the result of sexual reproduction m a 
phamogaiiums jilaiil ; 305. 

S( ed~harc$. Cot} ledons, 31. 

Seed-stalk. See Funiculus and Podo- 
sperm. 

Seed^r(s$el. Sec Pericarp. 

Sepefalis. Growing ill grain-fields. 

Si'f/ment {Seyruentam). One of the 
divisions into which a plavc organ, 
suert as a leaf, may be cleft. 

Seyreyale {-atus). Separated; kept 
apart. 

Semen. Seed. 

Se7fn. Half, in Latin compounds ; such as 

Seini-adliei'ent. Tlie lower half adlic- 
rent, &:c. ; Semi-ampkxicaul 
half ^ clasping the stem; Semim^nic^ 
ovate halved lengthwise, 

Semiaudtropous. Same as Amphitro-, 
pons ; 279. 

Semilunar^ Semilunate (-atus). A syn- 
onym of Lunate, being like a half- 
moon. * 

Scnimal {-nlis). Relating to the seed. 

Seminiferous {-vs). Seed-bearing. 

Sempei'vireni {Sempei'vire7is). Ever- 
green. 

Stnai'y i-nrius). In sixes; 17(>. 

Sepal (Sepal um). A calyx-leaf; 165. 

Sepaline (-inus), Stpalotis. RelatCiiig to 
sepals. 

Sepaloid (-oideus). Resefnbling a sepal. 

Sepnlody. N’anie for the metamorphosis 
of petals, &c., into sepals or s^/ai6id 
organs :^4 

Sepni'atm^oitfh^. Those of distinct* 
same as Diclinous; 191. 



GLOSSARY. 


433 


Septate i^iust). Separated by a parti- 
tion or septum, 

Sepfickl^ Septicldal {-cidus). When a 
capMile deliisees tlirougli the dissepi- 
ments or lilies of jimction ; 289 

Sej)life)'i)us {-us). Bearing the partition 
or dissepiment. 

Septtf rapal {-ns). Where the valves in 
dehiscenee break away from the dis- 
sepiments ; 290. 

’ Septum. Anf kind of partition, whether 
a pro})er dissepiment or not. 

Septalate {-atus). Divided by spurious 
or traiisv(M*se septa. 

Seriiil iSerialis) or Seriate (Seriatus). 
Di^po'^ed in series or rows, w’hethcr 
transverse o* longitudinal. ^ 

Sericeous {-eus). Silky; clothed with 
clos(‘-j»ressed soft and straight pubes- 
cence. 

Serdlinous {-us). PixKluced compara- 
tively late in the season. 

Serrate {-atus). Beset with antrorse 
teeth; 97. 

Serrulate {-atus). Serrate with very 
small^ or tine teeth; 97. 

Sesqui. A Latin prelix denoting one 
and a half ; as, SesqnipedaliSf a foot 
and a half. 

Se^^sile {-iU.s). Sitting close, without a 
^ stalk ; destitute ot peduncle^, pedicel, 
or jictiole, a.s the case may be. 

Seta. A bristle, or bristle-shaped body. 

Setaceous {-eus). Bristle-like. 

Setiform {-vrinis). In the form of a 
bristle. • 

Seitperous (-«.«?). Bristle-bearing. 

Setose {-osus). Beset with or abounding 
in Ijristles,; bristly. ' > 

^eiula. Diminutive of Seta. 

Sttulose {-o.^us). Bearing or consisting 
of ‘minute bristles. 

Sex. Laljp for six; as in Sexnriffular, 
Sexfarious., Sexpartife^ &c. 

Shoppy. Pubescent with long and soft 
hairs ; suinc as Villous. * 

Sheath. A tuindar or enrolled part or 
organ, such as the lower portion of 
the leaf in Grasses. See Vagina. 

Shenthhp. Enclosing as by a sheath. 

Shield-shaped. In the form of a buckler; 

^ %lane and round or oval, with stalk 
attached ^to some part of the under 
surface; 9G. See Clypeate, Scutate, 
Peltate. 

A woody perennial of less size 
thap a tree : 50. ^ 

Sh rubby. Having thti'character^jia shrub. 
Si eve -cells j 77. ^ 


Sigillate {-atus). As if marked with the 
impression of a seal, as the rootstock 
of Polygonatum. 

Siprnoid {-aide us). Doubly curved like 
the Greek s or the capital S. 

Silicle {Silicula). A .short silique, not 
very much longer than wide; 294. 

Siheubm. Name of the Linna*an arti- 
licial order of tlie class Tetradynainia, 
having Siliculose pods ; 3!37. 

Silique {Siliqua). The peculiar pod of 
Oucifene, especially when much 
longer than wide; 293. 

Siliqaosa. Name of the other order of 
Tetradynainia, wntli Slliquose fruit, 
i. e. a Silique; 337. 

Silky. See Sericeous. 

Silver-prain. The glittering plates in 
exogenous wood belonging to 'the 
medullary rays; 74. 

Simple {Simplex). Of one piece, scries, 
&c. A simple pistil is of one carpel; 
a simple leaf, of one blade, &c. 

Simple Fruits, 291. ** 

Siuiplicisslmus. Most simple ; complete- 
ly simple. 

Sinistrdrse. Turned or directed to the 
left ; 51, 140. 

Sinuate {-atus). With a strongly wavy 
or rere.ssed margin; 98. 

Shuts. A recess or re-entering angle. 

Slashed. Same as Laeiniatc. 

Smooth. Either opposed to scabrous, 
I. e. not rough, or to glabrous, i. e. 
not pube.scent ; the former is the more 
correct np]>lication. 

Sbholes. Shoots, especially those from 
the ground. 

Sobol iferous (-us). Bearing vigorous 
lithe shoots. 

Solid Bulb. A conn; Gl. 

Solitary {-arius). Single, only one from 
the same place. 

Soluluhs. Separating into portions or 
pieces. 

Solutvs. Loosed; becoming separate. 

Sordidvs. Of a dull or dirty hue. 

Soi'ediate {-atus). Bearing small [latches 
on the surface. j 

Semema. A heap of carpels belonging to 
one flow'or; 2(J3. 

oori, sing, sorus. Heaps, such as tlie 
clustered fruit-dots of Ferns. 

Sorose. Heaped or bearing Sori. 

Sorosis, A fleshy multiple fruit, such 
as a mulBerry, bread-fruit, and pine- 
apple. 

Spadiceus. A bright and clear brown, 
or chestnut color. 
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Spadir(^ous, Having the nature of or 
bearing a 

(Spadix. A spike with a fleshy axis; 149. 

Span. Tlie length of the space between 
the tip of the thumb and that of the 
little linger, when outstretched ; about 
nine inches. 

Spai'sus. S])arsc or scattered; whence 
Spa7-siflo7‘uti^ with scattered flowers; 
Sjja7'siJol(us^ >vMth scattered leaves, &c. 

Spaihaccous Spathe- bearing, or 

of the nature of a 

Spa the. {S2)aihn). A large bract, or a 
pair of bracts, enclosing a flower-clus- 
ter; 142. 

Spathella. An unused name for the 

glumes of (irasscs. 

Spathilla. A secondary or diminutive 
.sipathe. 

Spatulate {SpntJ7nlatu.^). Oblong with 
the lower ctid attenuated, shaped like 
a druggist’s spatula; 95. 

Spia'ieA. The particular kind, the unit 
in natural history classilication ; 317. 

Sp(cijic Charactei'^ A'omc, &,c., 349, 
303. 

Spermaphore or Spermophare {-orum}. 
A name for the Placenta. 

Spermode 7‘77i {-ci'mis). The outer seed- 
coat; 305. 

Spermoddphorutii or Spermophorutn. An 
unused name for the gynophorc in 
Umbelliferte. The latter also an un- 
used name for the Placenta; 201. 

Spermothcca. An unused name for peri- 
carp. 

Spermum. Latin form of the Greek word 
for seed. J.at. Semen. 

Sphalerocarj)ium. Name proposed for 
an accessory fruit, such as that of 
Shepherdia, in which an akene is 
enclosed in a baccate calyx-tube. 

S27ica. See Spike. 

Spicafei-atus). In the form of or resem- 
bling a spike, or disposed in spikes. 

Spiciform (-orniis). Spike-like. 

S/ncula. A diminutive or secondary 
spike ; a Spikelet. 

SpiJ:e (Spica). A form of indeterminate 
inflorescence, with flowers sessile on 
an elongated common axis; 149. 

Spikekt (Spiaila). A secondar}’^ spike; 
the name given to the Locusta or clus- 
ter of one or more flowers of Grasses 
subtended by a common pair of 
glumes. ^ 

Spindle-shaped. See Fusiform. 

Spine (Spina). A sharp-pointed woody 
or indurated body, commonly a branch, 


sometimes a petiole, stipule^ or other 
part of a leaf; 55, 117. 

Spinesetnt {-ens). Ending in a spine 
or sharp i)oint ; 55. 

Spinose (-osus). Furnished with spines, 
or of a spiny character; 55. , 

SpinuUfei'ous or Spinulvse i-osvs). Fur- 
nibhed with diminutive spines or Sj7m- 
ulce. 

Spiral (S/jiralis). As if wound round 
an axis. Ducts^ 08. Spiral' 

J^hylloiaxpy 119 , 121 . 

Spi7-icks. The delicate coiled threads 
in the hairs on the surface of certain 
seeds and akencs, which uncoil wlicn 
wet; 307. 

Spithan7(Biis. A span h ig; the length 
.spanned between the tip of thumb and 
forefinger when extended. 

S/jlendens. Kcsplcndcnt or glittering. 

Sponf/eUt, Sponyiok (-iula). Name 
given to young root-tiiis; once sup- 
posed to be a ])eculiar oi’gan ; 28. 

Spvt'adic (-icus). Widely dispersed or 
scattered. 

Spordnrium. A sporc-casc or tbcca con- 
taining the analogues of seeds (spores) 
in tlie higher Cryptogams. 

S/ioi'e {Spo 7 ‘a, Greek for seed). The 
analogue of seed in Cryptogams. 

Spare-case. See Sporangium. 

S27oridium. Synonym or diminutive of 
Spore. ' 

Spar if ?rovs. S pore-bearing. 

Spca'ocaip (-a7'pium). Name given to 
certain spore-cases, as of Lycopodi- 
aceae. 

Spd/’ophore (-orum). One of the syno- 
nyms of' I’^lacenta. 

Spoivde (Spd7'ula). Diminutive spore 
a sort of spore. 

Spo7'vlfe7'oiis (-ns). Bearing or con- 
taining spores. 

Spoi't. A bud-variation or seed-varia- 
tion; 319. 

Spumesdent (-ens), Spumose. Froth-like 
in appearance. 

Spur. A hollow and slender extension 
of some portion of the blossom, usu- 
ally nectariferous, as of the calyx of 
Larkspur and the corolla of Violet: 
rarely applied also to a solid spur-Ii^e 
process. ,, 

Spurred. Producing a spur. See Cal- 
carate. 

Squama. A scale of any sort, usuit^y 
the homolorue of-o^Ieaf. 

Squama te (-atns), Squamiferoua^ Sqm- 
mosus. Furnished with scales. 
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Sf/unmella, , Squdmuh, Diminutive 
• squama; scalus of vsecondaiy order 
^ii* roduccd size. 

l^(pi(imi/o)‘m {‘Ormis). Scale-like. 
^kqnnmvlose {-asus). (Covered or beset 
with minute scales. 

Squnrroae {-osus). Literally rough- 
scurfy; jjpplied to bodies rough with 
siwoadiug and jwojecting jwocesses, 
such as lips of bracts, &c*. 

Sqnan'vlose (-osks). Diminutively squar- 
rose. 

SfaeJiys. Greek for spike. 

! Stalk. Any kind of leugtlieiied support 
on which an organ is elevated. 

^faiticu. One of the elements or phylla 
of the andrix'eL'im ; 1(15. 

Stamiuanl., Sf(nnin(07/H (-eus). Relating 
to die stamens ; b)l. 

Stani'mi/i roun (-iis). Stamen-bearing. 

Stairufiodlum. A sterile stamen, or 
what answers to a stamen, whatever 
its form, without anther. * 

,, Sfamiuixli/. Name for the metamor- 
phosis of other floral organs into 
stamens; J74. , 

Standard* * The posterior petal of a 
papilionaceous coiolla; 184. 

Slan.'t. Supporting itself in an erect 
])(ti^ilion. 

Sjatloh* Particular place as to soil, ex- 
posure, &<•., which a plant affects; 
dOG. 

Stellate (-at us). Star-sUaped, arranged 
like the rays or points of a star. 

Stella late (-a/us) or Stellular. Dimin- 
utive of Stellate. 

Stem. The main ascending axis of a 
plaiit^ 45. ^ • , 

Stemlex^. Sec Aeaulescent ; with no leaf- 
bearing stem above ground ; 45. 

Stemlet. Diminutive stem; as that of 
the pluni\^e. 

Sfenos. Greek ^or narrow; lienee 

Slenojdn/llus, Narrow -leaved, &c. 

Ste n'fjiaa. x\ny fol iaceous prolongatjon of 
the blade of a' leaf down on the stem 
by deeurrenec. 

Stf'rifpnum. Name of Desvaux for the 
Dieresilis of Mirbel. 

Sterile (-ilis). Barren, as a blossom 
•(It'stitute of pistil, 191; a stamen 
without anther, or an anther without 
pollen; an ovary, without good o^'ules, 

IV seeds wdthout embryo, &c. In eom- 
English use, a male or staminate 
flower is said to be a sterile flower. 

Stichus. Greek for\ow or rank, usually 
meaning vertical rank ; hence such 
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compounds as Distichous^ tw’o*ranke*l; 
Trisiichous^ tliree-ianked, &c. 

Stiyma^ pi siiyuiata. 'I'liat part or sur- 
face of a pistil (usually on or a jiart of 
the style, or in jihiee of it) which re- 
ceives the pollen for the feeuudatioti 
of the ovules; IGG. 

Siiyrnalir (-icus), Stiymatose (-osus). 
Relating to stigma. 

Stiymatijerous. Stigma-hearing. 

Stiufjs. Stinging hair'*, seated on a 
gland which secretes an acrid liquid, 
as in Nettles. 

Stipe (Stipe.^). A stalk of various sorts; 
the support of the cap of a mush- 
room ; the leafstalk of Fern ; any 
stalk-like supjiort of a g^nueemm or 
a carpel; 212. 

Stipel (Stipellum). An a])pen(lag(‘ to^^a 
leadet analogous to the stipule of a 
leaf; 106. 

Stipellafe (-ntus). Provided with stipels ; 
lOG. . 

Sfipitate (-ntus). Having a stipe or 
sj)ecial stalk. 

Stipiti/orm (-or7n!s). Shaped like a stiiie; 
stalk-like. 

Sti/julaceous (-eus), Slipular (-aris). 
Belonging to stipules. 

Stipulate. Possessing stipules. 

Sfipulis. Appendages or adjuncts of a 
leaf one ou each side of the insertion ; 
85, 105. 

Stivps^ pi. stirpes. A rae'*. 

Stock. Synonym of Race; also the 
portion of a stem *0 which a graft is 
applied; a eaudex, rhizojna, or root- 
like base of’ a stem from which roots 
proceed; 51. 

Stolr^ Stolon (Stolo). A sucker, runner, 
or any basal branch which is disjiosed 
to root ; 54. 

Stolmif crous (-us). Simdingof or propa- 
gating by stolons, runners, &e. 

Stoma, pi. stomata, Slornnte. One of 
the apertures in the c]>idcrniis of folia- 
ceous parts, through wliich cavities 
within communicate with the external 
air; 89. 

Stomatif erous (-us). Bearing stomata 
or “hreatliiiig pores.” 

Sthne. Tlie hard endocarp of a dniix'. 

Stone-fruit. A Drupe, such a.s a peach 
or plum; 297. 

Stool. The plant from which la 3 ’ers are 
propagatedf by bending down to the 
ground to be rooted. 

^Stramineous {-eus)- Straw-like or straw- 
colored.. 
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Strap-shaped, See Ligulate (247) and 
Lonite. 

Striate {-<(tus). Marked with fine lonp- 
tudinal lino, streaks, or dimmutuc 
gr()o\ es or ridges {StiUv). 

Strict {Strictus). ( lose or narrow' and 
upright; very straight. 

$tri(pUu,^e {-osus). Minutely strigose. 

Strifjosc {-(jsu.-i). lieset wiili btri/pe, or 
sharp-iiointed and appressed straight 
and still hairs or bristles. 

Strobilaceous (-eatf), StrublUform (-or- 
mib). delating to or lesembliiig a 
Strobile. 

Strobile {Strobilus). An inflorescence 
formed largely of imbricated scales, 
a.s that of Hop and a Fir-cone; 

aoa. 

S^rombuliJhrrni,<^ Strombulifervs. TwMst- 
ed spirally into a screw shape, as the 
legumes of the Screw'-be .n (Proso- 
pis, sect. Stromboearpa) aiui of some 
species of Medicago. 

Strophivle {-iola). An appendage at 
the hilurn of certain seeds; d08. 

Stru<'tu7’al Botany^ 2 

Struhia, A wen or any cushion-like 
swelling on an organ. 

Strumose (-o.sv/.s), Strujni/erous (-ms). 
Furnished witli a struma or goitre-like 
swelling. 

Stupose i-onis). Tow-like; with tufts or 
mats of long hairs. 

Style (Stylus). The usually attenuated 
portion of a pistil or carpel between 
the ovary and stigma; KUi. 

Styliforiu (-orinis). Style-shaped. 

Stylijerous. St} le-beariiig. 

Siyltnu,s. lU’longing to the style. 

Stylosus. With styles ot remarkable 
length or number, &c. 

Sfylopodium. A n enlargement or a disk- 
like expansion at the base of a style, 
as in Umhelliferie. 

Svb. In composition of Latin w'ords in 
terminology, denotes somewhat or 
slightly; as. Subacute, Subcordafe^ that 
U acutish, somewhat cordate, &c. 

S^ubrlass, 327. 

Subronvohie and Suhimbricafe in aestiva- 
tion, 137. 

Subeivse (-osiis). Of a corky textureT 

Subyenus, 327. 

SubmevfjCd, Submersed (-us). Growing 
under water. 

Suborder (Siibordo), 327. ‘ 

Subpetiohr (-aris). Under the petiole, 
as the leaf-buds of Platanus ,* 42 * 

Subsecticn, 327. 


Subspecies. A group whicl}., is anibigu- " 
ous in rank between variety and spe-^ 
ties; 320. 

Subtribe (Svbtribus), 327. e 

Subulate {-at us), SubuUform {~t)r7nts% 
Awl-shaped. ‘ 

SuhvarUty, 327. 

Succise (-asus). As if cut or broken off 
at the lower end. 

Succubous (-M.S). When in leaves 
crtiwded on a stem ti e apex of cath 
leat is covered by tlie base of tiie 
next aboNC. 

SnccMleiit (Succosus). Juicy. 

Sucker. A shoot of subterranean ori- 
gin ; 53. 

Sujj'rutescent (-ens). Slightly or oh- 

“ scurely shrubliy; 50. 

Suffrutej'. An undcrshriib 

Sujf'ruticose, (-osas). Low and shrubby 
at base; 50. 

Sujfultus. Underpropped or supported. 

SuLcate (-atu.s). (irooved or furrowed. 

Super. Above. See Supra 

Superior, Superus. Growing or place 1 
above; aUo in a lateral flower on the 
side next the a.xis ; thus the poste- 
rior or upper lip of a corolla is the 
sin)crior; 1 00, 183. 

Su 2 >erpos('(l (*S'w/?cr/>o.s<Vws). Vorti‘‘al]y 
over some other part. 

Suj)er 2 >osftion, 170, 105. 

Superrolute (-v.s), Suju rvolufire, (-iruH). 
Same as (^onvoluie wlien applied to 
plaits; 130. 

Supine (-inus). Lying Act witli face up- 
ward. 

Supp?\ssion. (Complete abortion; 170, 

l.M). 

Supra. Above; hence in Latin com- 
pounds, Scprn-nxillary, above the 
axil ; SupraJhliar('ou.s,i\ha\ e a h'af , <S:c. 

Supradedecompound. Several times etim- 
])ound. 

Sunvloi^e (-osus). Producing suckers. 

Sujcu’u.s. a sucker; a shoot rising from 
a subterranean base; 53. 

Suisum. Upward; directed upward or 
forw'ard. 

Suspended (Suspensus). Hanging di- 
rectly dow’rnvard; banging from the 
apex of a cell. 

Suspensor of the embryo, 284. 

Sutural {-ali,<f). Relating to a suture. 

Sutute (-ura). A junction or seam 
union ; u«cd commonly as a Uae of 
openinir; 2G0. 

Sword’shaped. A Klade wdth two sharp 
and iica. ly parallel edges, as in Iris. 
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Syconhm oukSi/rmus. A multiple fruit 
like that of Uie 148, iiO-i. 
Sylcisfris. Growing ni ^v^K)d^. 
l^yninieincal. llegiilar us to number of 
jiarts or as to sliapc. lii the blossoin 
it denotes the foinier; 175. 
tiymvtiiry. In the ilovver relates to 
symmetrical disposition of organs on 
the axis; J74. 

Sytn/H'f.iilous (-vs) With united petals; 
“same as Ganujpetaloiis; 214 
Symp/iiontherous (-us). Same as Sy* 
nanthorous and Syngenesious. 

' Synip/tysis. Same a' coalescence. 
Hynifibysttmonous. V:.h stamens united. 
HyniiHfde^ Sympodium. A stem made 
up of a series of./«uperi)osed branches ^ 
in a way to imitate a simjile axis; a 
i>ympodi(fl stL‘m: bb, 154. 

Synaemy. Same as Synanthesis. 
ISynxtnthirovs (-us). Stamens coalescent 
by their anthers. 

t^yiiojnijn'sis. 4'lie simulia neons anthe- 
. SIS or readiness of the anthers and 
stigmas of a blossom ; 210. 

Syncarp, ^yvaa'plnni. A multiph: fruit 
SLicli as a* 111 111 berry, or a fleshy aggre- 
gate fruit, like that of Magnolia; 290. 
Synenrpous (-us). Composed of two or 
iwckHa united carpels; 2G1, 2GG. 
Sypeotyfedouous. With cotyledons sold- 
s ered together. 

Synedral. Giow’ing on the angles. 
Syncma. I'lie column of monadelphous 
filaments, as in ]M allow. 

Synyennia. Liuinvan class (335) charac- 
tenzed by having the anthers uniteil or 
Synytriesious. With anthers cohering 
in a ri)^; 2^. * 

SyjKmym.. A superseded or unused 
name ; 354, 305. 

i^yrumumy All that relates to svno- 
n vni'' ; 3G5i 

• Synsepnlovs {-vs)» Of coalescent sepals; 

- same as Gamosepalous ; 244. 
^Systematic Botany, 2. * 

Systylus The coalescence of styles into 
one body. 

Tabescent {-ens). AVasting or shrivel- 
liijg. 

Any long and slender terminal 
prolongation. 

Taper-pointed. See Acuminate. 
^T'fp^root. A primary descending root 
fori^fnga direct continuation from the 
^ radicle; 31. ^ ^ 

Tawny, Same as Fulvous; dull brown- 
ish-vellow. 


Taxoloyip Taxonf'my Relating to clas- 
siticaiion and its rules; 3, 315. 

Tieth, Any small marginal lobes. 

Tx.ymen. The inner coat o.' a seed : 30C. 

7't/u. Latin name for tissue, ccflular 
tissue, &c. 

I'eltianthus. Same as perfect, or her- 
maphrodite-floweiYd. 

Tendril A filiform production (either 
axile or foliar) by which a plant may 
climb ; 54. 

Tepal (Tepalum). A division of i^cri- 
anth, whether sepal or petal (haidly 
ever used). 

T trait do fjical. Relating to malforma- 
tion or monstrous conditions. 

Teratolof/y. The science of monsters 
and mallormations ; 170. 

7\rete (7Vrc.s). Round in the ^cii'-c c?f 
having a circular transverse section. 

Terymnnaie (-atus). Tin ice twin. 

Terminal (-alls). Proceeding from or 
belonging to the end or njiex ; 7. 

Termiuoloyy. Same as Glossology; 3, 
350. 

Ternary (-arius). Same as Tiimerous; 
consisting of three; 17G 

Ternate (Ternus, 'Ternafus). In threes; 
as three in a wdiorl or cluster. 

Tes.sellated {-atus). In chetpier-w’ork. 

I'e.da. 'fhe outer seed-coat, whiih is 
commonly hard and brittle, whence 
the name, which answ'crs to seed-shell ; 
305. 

Testaceous {-evs). Of the color of un- 
glazed common (browmish-yellow) 
pottery. 

Tetra. In Greek compounds, four ; 
hence 

Tetracdrpcllary {-arts). Of four car- 
pels; 2G1. 

Tetraedmarous (-M5), Tetracoccus. Of 
four closed carpels. 

Teiradyndmia. Linnacan class (335) 
which has the stamens. 

Tetradynnmovs {-us). With four long 
and two shorter stamens; 250. 

Tetrdffonal or Tetrayvnous {-us). Four- 
angled. t 

Trtrayynia. Linmean artificial order 
(.J37), characterized by having the 
gyiia'cium, 

Tetrdfjyjiom. Of four carpels or st^ Ics, 

Tetrdmerous {-us). Composed of four 
members in a circle; 176. 

Tetran^lHa. lanna'au class having the 
flowers perfect and 

Tetnandruus. With four stamens; 249, 
334. 
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Tetvapetalous (-ms). 
244. 

Tctraphylloas 
Tt'tiifwuitrous [~us)» 
or * lion t angles. 
Titrusep'dous (-Wii). 

244. 


With four petals; 

Four-leaved ; 243. 
With four sharp 

With four sepals; 


Tttrdstichous {-us). In four vertical 
ranks. 

Thftldmijioroua (-iw), 340. With parts 
of the dower hy])ogynous, or on the 

TluLauus. The receptacle of a dower; 
1(>7. See Torus. 

ThdJhpInffvs ( ThaHoph uta), 341. 

TIkiUus. a stratum, in place of stem 
and foliage. 

Thid'a. .\case; an anther-cell (251); 
a sporc-casc, &,c. (An early name for 

^the anther, iOG.) 

Tl.cciipliore {-oraw). The stipe of a 
carpel ( homolog* lus with petiole); 
212 . 

Thorn. Same as spine ; 55. 

J'hroat. The orilice ot a gamopetalous 
corolla (»r calyx, including any por- 
tion between this and the proper tul>e; 
240. Si‘e b'au.K. 

TJtyrsr, Thyrsus. A contracted or ovate 
panicle; a mixed ndlorescence, with 
main axis imhderiniiiatc, but the sec- 
ondary or ultimate dusters cNinose; 
151). 

TifjiUry Tifpdluln. A miniature or ini- 
tial stem ; sometimes applied to Cauli- 
de (Iladide), sometimes to liuiuule; 
10 . 

Tinctorius. Dyed; used for dyeing; 
imparting ct)lor. 

7\ssue. Tlie anatomical fabric. 

Tomentase (-o.'*«s). Densely pubescent 
with matted wool, or Tonu'ntuni. 

Tou(/ue-sh<tj)e(l. Long and nearly flat, 
somewhat fleshy, and rounded at the 
a[)ex. 

Tooth. Sec Teeth. 

Tooth vd. See Dentate. 

T. 'j)-sh<i/)ed. In verse ly conical . 

I'oiosr {-osus). (’\ lindneal, with con- 

< tractions or bulges at intervals. 

Tortuous {-asm). Dent or twisted in 
different directions. 

'Toiulose {-osus). Diminutively or 
slightly torose. 

Tortus. Twdsted. 

7'ortdis. Susceptible of twisting. 

Torus. The receptacle of a flower ; 1C7, 

211 . 

Trabicuhtie {-atiis). Cross-barred., ^ 

Trachea. A spiral vessel or duct, named 


from resemblance to th^ tracheae of 

insects. 

T ruvh ifcarpous {-us) Rough-fruited. 

7'rarhyfptrmous. Rough-seeded, &c. • 

Trariscerse {-ersus). Across; rigid and 
left as to bract and axis; collateral; 
IGO. 

Tr<tp('zifonn {-ormis), Trapezoid. Un- 
.symnietrically four-sided, like a tra- 
]>ezium. 

Tier. A w'oody plant w‘itb an elevated 
trunk. 

Tri-. In compound words, both Latin 
and Greek, denotes throe or triple. 

Triadianium. A fruit like a eremocarp 
but of three ear})els. * 

^riadidphous, 7'riiul('lphia. With lila- 

meids in three sets; 2.’>0. 

Triirndrin. Linmvan class (334) w ith the 
flow CIS. 

Tiimidrous. With three stamens ; 249. 

Ti ianyular {-aris)y Trianyulatas. Three- 

*angled. 

Tridnthous {-us). Threc-flow’erod. 

7'ribc. Group superior to genus, in- 
fer j^ir to order; 320. 

Tricarpellanj {-arts). Of three carpels; 
2()1. 

Tricarpous (-«.s). Consisting of three 
fruits or caipels. 

7'ru‘tphalous {-us). Bearing t hree liea(j|s. 

Trichocarpous {-us), llairy-fruited. 

Tt irhodvs. Resembling hair. 

7'i U'MoUmuus {-us). Three-lorkcd ; 
brauehed into three divisions. 

I'lichome {!'/ ichouia). Any ouigniwtli 
of the epidernii.s, such as a hair or 
bristle; 21)9. 

Trivdrcotis {-uis). Consvting ^of three 
cocci. 

Tricolor. Threc-oolored. 

7'riruspidate {-atus). Tipped wnth three 
cusps or y>ointed tips. |t 

TriduUatc {-atus). Th’*ee-toothed. 

Tridiyitati'. Thrice digitate. 

T rid this. Lastj^ng for tliree days. 

Trunniid {I'ritnnis). Lasting for three 
years. 

Tiifarious {-lus). Facing three ways, 
in three \ertical ranks. 

Trijid ( Tt ijidus). Tliree-clcft. 

7'riJ\diate {-ius, Trijoliatus). Tlirdo- 
le^vcd. 

I'njoliolate {-atus). Of three leaflets. 

Trifurcate {-attis). Divided into three 
forks or branches. 

Triyamous i-us). Bearing three kinds 
of flow'ers. 

Triyonous{-us)^ Triyonal. Three-angled. 
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Trir^ynia. Ciinnspan artificial order with 
7'riyynouSy i. e. three-styled fiowers; 

337' ' 

'r rikdatus. Havio" three apertures, as 
in some grains of pollen. 

Trijayata .( Tnjuyui.). With three pairs 
of leatiets or pinuie. 

Ti ilobatv, ( Trllobus). Three-lobed. 

Trtktculur {-arts). Three-eelleil. 

Tr\ lit (' rolls { ~us), Three-membered parts 
Jn^4lirees; 17^. 

I'llinrstris. Lasting for or maturing in 
tliifio months. 

7\ iiimrjihous^ I'rimor/iism, Oeeurring 

undor throe forms; 2-iO. 

7'riin rmtt ( Trinurrius). Throe-nerved. 

I'rlnodnL Of thKie nodes or joints. ■» 

7'ria‘cia, Jdnna'an aitilieial order with 
the flowers. 

Triuiciuus or Trioicous Having 

staiijinate, jnstillato and perroct flo^vers 
(or three kinds of flowers us to sex,), 
Add; on three distinct jdaiits. 

TriOvidatr {-(itus). Ha\ ing three ovules. 

7'rlj)(irtib/e {-ibilis). Tending to split 
into tlincT portions. 

Tripariitr {-itits). Three-parted. 

7' rijjvtdlokl {-ohUns), As if thicc-pet- 
alled. 

TiJj \ i(dous{-us). II a v i n g t h rce ])et al s. 

7'i‘fjdty/^ous {-fis). Thiee-leaved ; 24d. 

7'rq}uinfth‘ {-(ifHt^). Thriee pinnate ; 104. 

I'riptnnatijid {-Ulus). Thrice jiinnatitid. 

7'ri/>le-ribb('d or mrred. With midrib 
di\ idiiig into thit'e, or sending oft on 
each side a Vtroiig branch, above the 
b.i^e ot the blade; ‘Jd 

7'i qdf nerved {TrijdinervUis).^ Same as 
4'rji)U!*ncrv(»l, Triple-ribbed 

I'liijiteroiis {-ns). Three-wingcd. 

Triquetrous {Triqiieter). Three-edged; 
\Mth three salient angles. 

Triqinnate i^nfvs). Divided first into 
thiee then iiit» five. 

jf / iMcicd (-Mfc'). Divided into three por- 
tions; 09. . - ^ 

Trlsiqri/ous {-vs). Of three sepals. 

7UiserUd {-alis), 7U’iseriate {-(itus). In 
three horizontal ranks or scries. 

Ti isidc/iifu.s. Three-spiked. 

JjJij^U'hous {-us). 111 three vertical 

ranks; 122. 

T, istujvmtic. « With three stigmas.y 

Tristis Dull colored. 

^7'ristyl<ms {-us). Having three styles. 

^ '(I fe {-afus). Three-grooved. 

Ti ilrrnm&iyitus). d^hrice t'O-iiate; 304. 

TrirUd names Nomina trivialla. Tom- 
mon or vulgar names; u.sed by Liii- 


na'us for specific names of a single 
word ; 34G, d02. 

Trochlear {-earis). Pulley-sha]UMl 

T rophospena { T rophospe nniuni ) . yame 
for the Placenta; 201. 

7' rumpei-sluqted. Tubular, with a dilat- 
ed orifice. 

7'i'uncate {-atus). As if cut off at the 
end; 97. 

l^runk {7'runcus). A main stem. 

7'iijnia. A drupaceous nut, with exo- 
carp at lengtli dehiscent or otherwise 
separating, such as walnut and hick- 
ory nut. 

7hdHeformis. T rumpet-shaped. 

7'uhe { Tubus). Any hollow elongated 
body or part of an organ ; 245. 

7'uber. A thickened and short subter- 
ranean branch, beset with buds ^r 
eyes ; 59. 

Tubercle {7'uberculum). A small tuber 
or an excreseeiiee : or something be- 
tween a tuber and a root ; 00. 

Tuberculate {-atus). Pcset with knobby 
[irojcetioiis or excrescences. 

7’uberiferons. Ih'arnig tubers. 

Tubidary 7'ubidosus {-ose). Having a 
tube; tube-sbaiied; 248. 

7'ubulijlorus {-us). M’hen the flower.s of 
a head have only tubular corollas. 

7'unicate {-us). Ha\ mg c(»ats (tunics). 

7'urbinate {-atus). Top-slniped. 

7'urUtny {Turio). A scaly sucker or 
shoot from the groimd ; 41. 

7' nr nip-shaped. See Napilonii. 

Twin. In jiuirs. See Geminate, Didy- 
moiis. 

Tiriuiny. Winding spirally and so 
climbing {T'lriners); 51. 

Twisted, (,’oiitortcd. 

Two-lipped. See Hilabiate. 

7'ijpe. The ideal plan or pattern. 

7'yjdcal. Ki'preseiiting the plan or 
type. 


Uliyinose, {-osus). Growing in sw’anips. 

Vlndrls. Of the length of the ulna or 
fore-unn. 

Umbel {Umhella). An infiorescence 
(yroperly of the indeterminate type) 
in which a cluster of pedicels spring 
all from the same point, like rays of 
an umbrella; 340. 

Umbellate {-at^s). UmbelUform {-ormis). 
In or like umbels. 

Tymhellet. A partial or secondary ura- 
heA; 150. 

V mheUifervus Bearing umbels* 
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IhiMhila, A parthl or secondary um- 
bel, or umbtjllet ; 150. 

UniOilicait {-atus). Depressed in tlie 
cefttre, navel like. 

Umbilicus. The hilum of a seed. 
Umbonate {-(ttus). Bearing an Umbo 
or lo^h in the centre 

U mbidculiform {-ovmis). Having the 
general torni of an innbrelhi. 

Umbrvsus. Growing in shady places. 
Umrmcd. I >estitute of jirickles, spines, 
or other armature. 

U acute {-at us)., Uncinate y {-atus)y Unci- 
form {-or nits). Hooked; bent or 
curved at lip in the form of a hook. 
Uncidlis. An inch {vneia) in length. 
Undate {-atus) or Undulate {-utus). 
Wavy; 98. 

Undershrub. A verv low shrub; 60. 
Unequallj pinnule. !?ec Impaii-pin- 
iiate. 

Unijuiculatc {-aim). Contracted at 
base into an 

U'tKjuis. A claw, or stalk-like base of a 
petal, ; 246. 

Uni-. In Latin compound, one; as 
Unicellular. Of one cell; Unicolor, of 
one color, &c. 

Uniats. Singly or single, solitary. 
Unijlorous {-us). Oncdl(»were<l. 
Unifoliate {-atus). One-leaved. 
Unifoliolate, of one leaflet ; 102. 
Unijuf/ate {Unijufjtts). Of one pair; 

uVi.’ 

Unilablatc {-atus). One-lipped, like the 
corolla of Acanthus, in which the 
ujiper lip is obsolete. 

Unilateral i-alis). One-sided; either 
originating on or more coinuumly 
turned all to one side of an axis. 
Unilocular {-avis). One-celled. 
Uniuen'ate {Uninervis, Oninervius). 
One-nerved. 

Uniovulate {-atus). Having only a soli- 
tary ovule. 

Uniparous. Bearing one; as a cyme of 
one axis or branch; 162, 166. 

Uniserial {-ialis), Uniseriate {-atus). 

'in one horizontal row or series. 
Unisexual {-alls, Unisexus). Of one 
sex; having stamens only or pi.sfils 
only; 191. 

Univalred { Univalois). Of one piece or 
valve. 

Urc(H)late {-atus). Hollgw and con- 
tracted at or below the mouth, like an 
urn or pitcher ( Urceolus). ^ 

Urens* Stinging, in the manner of net- 
tles. 


Utricle {Uttici(las). A smfil! bk.ddcry 
pericarp; 296. Or any small bladder- 
shaped body or appendage; aho a 
synonym of a cell of parem hyma. 

Uriicular {-arts), Utticulate {-atus), 
Utneuliform {-ot^mis), Utriculase 
{-vsus). Ilavii g or consi.stiiig of 
utriilcs, or bladder-like in aiijiear- 
auce. 


Vacillans. Swinging free, as the ;'uth- 
ers of Grasses on their tilamcnts. 

Vacuus. Void or empty of the proper 
contents. 

VtKjina. A slieath, as of a leaf, &c. 
.Vaijinate. Sheathed. 

Vail culm. The intervals or grooves 
between the lidges or nhs of the fruit 
UmbellileiflR. 

Valrate {-atus), Valvular {-arts). 

,C>pening as if by doors or valves, as 
do most dehiscent Iruits (capsules), 
and some anthers; also the parts of ' 
a flower-bud when they exactl>’ meet 
without overlapping; BJ5. 

Vtdee { Vairn). One of the pieces into 
which a capsule splits, 288. 

Valced. Same as valvato: hence 3 

-valved, 6-valvcd, many \ alvejiJ, 

Vdlcula. A diminutive valve. Al'o 
used (after Linmeus) for the inner or 
flower-ghmies of Grasses. 

Varicf/ated {-atus). Irregularly colored ; 
in patches of color. 

Varitty ( Vnrietas). A sort or modifi- 
cation subordinate to species; 318 
V d violate, Varioldris. , Marked as if 
by the pustules or pitLiigs c!; small- 
yiox. 

Vascular {-atds). Relating to o,r fur- 
nished with vessels ( k'usYi) or ducts. 
Va.scular Plants ( Vasculat'cs), 340. 
Vdsculum. Same as Ascidium Also 
the botanists’ collecting box ; 372. V, 
Vasiform {-arm is). In the form of a 

vessel, duet, &-C. 

Veined. Furnished or traversed with 
fibro-vascular bundles or thread.*!, es- 
pecially with those which divide and 
are reticulated. ^ ^ 

Veins { Venm). In general any ramifi- 
cations or threads of f*bro-vascular 
tissue in a leaf or any flat organ; 
e.specially (as distinguished from ‘ 
nerves) those which divide or b-i s.cu; 
92. • "" 

Veinless. Destitute v f veins. 

Veinlet ( Venula). One of the ultimate 
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or smaller^ramifications of a vein or 
nb; ‘JJ. 

Vdaje {-(itm). Veiled. 

VdaUnons {Vtluiinus). Velvety: the. 
Sil'rfaec covered ^\ilh a soft coating of 
fine and. close silky pubescence, or 
velnmen. 

VtiKiihm ( Venatio)* The mode of vein- 
ing; 90. 

Vanenntus^ Vtnenoms. Poisonous. 

•V'^einy; abounding in 
v<!n« or network. 

^Vi'ti( ^y ^ulis\. belonging to the an- 
terior or inner face of a carpel, &c. ; 
the opposite of dorsal, 
f eiitriroae (-ostus). Swelling unequally 
. or niHated on o«i|,sidc. ^ 

Ventriviilose {-osutt). Minutely ventri- 
cose- 

V(‘nitlott<i {-asm). Abounding with vein- 
lets or veuulic. 

Vvmundttf {-ttnn). Worm-shaped. 
Vvvntd ( VcnuilU). Appearing in spring. 

. Veriintlon {-(Uio), The disposition of 
parts in n leaf-liud; 102. 

VfU'nirose (~osm). As if varnished 
Verruruse (’overed with warts 

(oerruae) or wart-iike elevations. 

V crs((tile ( VcrsaltUa). Swinging to and 
turning freely on its support; 
arci. • 

mVcrsicoIor. Changing color, or of more 
than one tint or color. 

Verii^ur. The apex of an organ. 

Vertlctd (-(dts). tVrpendicular to the 
hoii/(»n; longitudinal. 

Ve7'li^;!l (-dlua). A whorl; (J. 

Verticilht.'^fer. A false whorl, composed 
. of a piw’ of opposite cymes; 1^9. 
Vtudcilhisii'ate. licaring or arranged 
‘ in Verticillasters. 

Vo'ticUlatc {~atus, -avis). Disposed in a 
whorl ; (J, 140, 120. 

* VcscicU {-icula)^ A small bladder or 
^air-cavity. 

fasietdav {-avis), Vesicubse (-osus)f As 
if composed of little bladders. 

> V>spi:t‘tme {Vespevtinvs). Appearing or 
expanding in early evening. 

T’’e.s'4!e/i.* ( r«S6e). Sec Ducts. 
yp'^i^lavy {-avis), Vexillar, Per- 

' taming to the 

Vexdlum. The standard or large pos- 
terior petal of a papilionaceous corolla; 

m. 

V a..v ''om) or Bearing shaggy 

or lon:^ a.A soft (not interwoven) hairs 
or VUli. 

Vtminwus (-ews). Bearing long and flex- 


ible twigs, like those used for wielfcr 
work. 

vote. Any trailing or climbing stem : 
originally tliat of the Grape from 
which wine is made. 

Vlneulis. Growing in vineyards. 

Viftlaccous {-eus). Violet-colored. 

Vii’ens. Green, or evergreen, 

Virescens. Greenish or turning green. 

Virtjate (-atus). Wand-shaped, or like 
a rod; slender, straight, and erect. 

Vii'pidtum. A vigorous twig or shoot. 

Viridvseent l-e/is). Same as Virescens. 

I'i/’idis. Green. 

Vivuiidns. Greenish. 

Vii‘osus. V’^eiioinoiis. 

Viscid {-idus), VLcous (^osus) Sticky 
from a tenacious coating or secretion. 

ViUdlinus. 'I'lie yellow hue ot the yol.'* 
of egg. 

Vitetlus. Name formerly given to the 
peculiar albumen which is in some 
cases de])osited within the embryo-vac. 

Viticidos(f {-ims). Surmeutaccoiis ; ]»ro- 
ducing vinc-Iikc twigs or suckers, 
riticuhe. 

Vittfe. The fillets or stripes (oil-tubes) 
of the pericarp of most Cmbcllirera', 
\\hi(‘h contain un aromatic or jiocnliar 
secretion. 

Vittffte {-(ttus). Bearing vittm ; or with 
any longitudinal stripes. 

Viviparous {‘its). Gcrniinaling or sprout- 
ing from seed or bud \\hile on the 
parent plant. 

Voluhlii ( Voluhilis). Twining round a 
.support; 51. 

Volutiis. Boiled up in any way. 

Volnu. A wrajiper or ext(*nial covering, 
especially that of many Fungi. 


Wary. See Undulate. 

Waxy. Kesemblmg beeswax in eoiisist- 
enee or appearance 

W vdy V-shaped or Wed ye -form. See 

(hineate; 95. 

Wheel-shaped. See I’ofatc. 

Whorl. Arranged in a circle round a*’ 
axis; a Verticil; 9. 

Wliprltd. Disposed in vliorls. 

Wild. Growing without cultivation; 
spontaneous. 

Winy. See Ala. Any Membraneous 
or thin expansion by which an organ 
is bordered, surrounded, or otherwise 
augmented. Also the tw'o lateral 
petals of a papilionaceous corolla are 
termed wings ; 185. 
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WingecL See Alate: bearing -a wing or 
wingg. 

Witlmrinff. See Marcescent. 

' Xtje bard ]j^rt ,of a stem, &c., 
rt\aiiily corapo'^ed o.f 

Wotii<*ells^ Woody Jibre or tissue^ 68. 

WiwUy. See 1-anate and Tomentose: 
clothed with long and tortuous or 
mutttjd hairs* 

Xanlkos, Greek for yellow in com- 
pounds, such as Xmthvphyll^ the j'd- 
low coloring' matter Jn leaves. 


Xenofjamy, Fecundation of^^lhc ovules of 
a flower by pollen from some otlu*r» 
plant of the samd' species ; cross-fer- 
tili/ation; 21G. 

Xylinus. Woody, pertaining to wood, t 

Zoospore. One of the free-moving spons 
of the lower Cryptogams. 

Zyyomorphom (-as). That which can he 
bisected in only one j.lane into .simillir 
lialvea; 176. 


ADU11.JNJJA. 

AnHdnmmis, Antidromy. When the course of a spiral is reversed, 167. 
In/ertife {-His). Said of a pistil or flower w'hich fails to «et fruit. 
Polyemhrymy. The production of two or more emh’ vos in a seef\, 28-t. 
Snprophyte$ \ yta). Plants feeding upon decaying vegetable or animal matter. 
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